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burned. The heat produced by combustion is divided into] These two conditions being fulfilled, we shall be certain 
FRENCH HOT wR en OMMNEYS oe ee two portions: ascending heat, Thich constitutes four-fifths | of having no longer any ingress of cold air, nor apy trouble 


of the whole, and radiated heat, which forms the other | with smoke. 
To make the advantages of the apparatus that we are | fifth. To say that our apartment chimneys, as they are still| These results are obtained with the heating apparatus of 

shout to describe better understood, let us for a moment | constructed at the present day, are designed for heating as | M. Bolo de Sevray, illustrated herewith. 

sonsider some of the phenomena attending combustion and | little as possible, by burning as much fuel as possible, is| HotAir Stove Uhimney.—-The apparatus (Figs. 1 and 2) is 


Fie. 1. Fie. 4. 
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She'cireulstion of heat and air. To burn a kilogramme of | only,to state prey everybody knows. The. cond fire-place, 

: . to state what eve ybody knows. itions that of a cast-iron A, resting on Rumford 
va. takes, theoretically, 9-meters 40. cubic Saemnere | ough to.exist in a good chimney are the following: (1) It gs, and. having the form of a shell <— In this 
Mente ant (be large openings im the chimneys of our apart- | should use as little as possible, not only of the radiated heat, upper part is inserted a thin egg-shaped casting. 8 8', con- 
high temperature which especially of the ascending It should send into within it another casting, of the same shape but 

which carrie | the apartment a quantity of warm air, giving a strong ven- of These two portions, which are, separated 
With it 200 cubic meters of air per of the wood | tilation and perfect combustion. . iby a space of 7 (0 § centimeters, are connected by the 
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flues, H H. The whole of this upper part is cast in two 
pieces only, so that there is but one joint. The cast-iron 
shell of the fire-place is first heated, as in — — 

then the smoke and gases proceeding from com yustion cir- 
culate between the two ovals, to which they impart an ele- 
vated temperature, and, after becoming cooled in part, 
escape through the chimney, F. The surfaces of the fire- 
place thus utilize 60 to 70 per cent. of the heat. The exter- 
nal air, which is introduced through the quite. R, is first 
heated by contact with the casting of the fire-place, A, then 
with the external surface of the oval, and « part enters the 
hot-air box, M, through the passages, H, and from thence 

escapes into the apartment through the flues, G. Fig. 3 
represents the arrangement adopted for burning coal and 
coke. The back part of the chimney is lined with a refrac- 
tory clay to protect the casting. 

Heating by Hot Water.—The hot-air box, which in ordinary 
chimneys serves to heat the air coming from out-of-doors, 
may be converted into a reservoir of water provided with 
inlet and outlet pipes for the circulation of hot water. Fig. 
4 shows how such an application may be made, without the 
necessity of describing it. The ingress of air and the egress 


Gre. 7. 
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of smoke are ere by registers, which may be closed 
entirely in case of fire, or to stop the passage of the air into 
the chimney during the night and to keep the heat in the 
room. 


Hot-Air Stove.—Figs. 5, 6, 7, and 8 show the details of a 
hot-air stove constructed on the Bolo de Sevray system. On 
the foundation of masonry, X, rests the well, A, containin 
water, and into which the ashes fall. D is the te, an 
above it is the body of the fire-place, E, lined with fire-brick, 
and surmounted by the dome, G. The platforms, H (Fig. 
7), support cylinders, I, through which alternately circulate 
the smoke and the air to be heated. The smoke passes first 
into the flues, J, and from thence into the flues, K, then | 
traverses the compartments which are provided with smoke- 
boxes, M, and reaches (as indicated by the arrows in Fig. 5) 
the chimney, R, thus coming in contact witha large amount 
of heated surface. A reservoir, T', contains water to pre- 
vent the air from becoming too dry. The air to be 
heated is drawn in from the outside at V, and, coming in 
contact with the dome, a portion of it ascends around the | 
apparatus, while another enters through the opening, L, of | 
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case, there is inserted in the extreme upper com t of 
the stove a copper boiler, F', the water in which, being 
heated by the products of combustion, rises through the 
pipe, G', and after circulating a the rooms to be 
warmed, returns to the boiler thro the pipe, H. The 
apparatus just deseribed are not only applicabie to the 
economical heating of apartments, but may also be used to 
advantage in heating public establishments, offices, work- 
shops, factories, churches, etc. The judicious arrange- 
ments adopted for the utilization of the allow of most 
excellent results being obtained, even when it becomes a 
question of establishing and maintaining a uniform tem- 
perature in such large volumes of air as are found in 
churches or extensive manufacturing establishments. 


STEAM BOILER FURNACES FOR SMOKE 
PREVENTION. 


By Joun W. Hrux, M.E. 


Exposition (1879) offered a cash premium of five 
rs for the best furnace system for steam boiler use, de- 
signed to burn bituminous coal without smoke. 

All competing devices to be submitted to rt trials, 
and to be durable, practical, and capable of y applica- 
tion to the prevailing types of steam boilers. 

Five entries were made for the trials, as follows: The 
Walker Twin Furnace, by R. L. Walker & Co., of Boston, 
Mass; this furnace formed part of the setting of an ordinary 
return tubular boiler at the dry goods house of John Shillito 
&Co. The Fisher furnaces, by Lawrence Foulds & Fisher, 
of Cincinnati; this furnace formed of the setting of a 
return tubular doiler at the printing establishment of Stro- 
bridge & Co. 


The Eureka furnace attachment, by Douglass, Ludlow & jy) 


Hart, of Cincinnati; this device was connected with the set- 
ting of a battery of two return tubular boilers at the Lane & 
Bodley Co. machine shops. 

The Price furnace, by Wm. Price, of Cincinnati; this fur- 
nace formed part of the setting of a return tubular boiler at 
the Price hill inclined plane. 

The Murphy furnace, by Thomas Murphy, of Detroit, 
Mich. ; this furnace was built specially for the trials, and 
was set with an independent boiler on the direct and drop 
flue plan. 

The connected boilers of all the furnaces, excepting the 


Murphy, furnished steam for the daily requirements of the ws 


several establishments where they were located. The steam 
from the Murphy boiler was blown into the atmosphere, and 
wasted. 

THE WALKER TWIN FURNACE. 

This furnace consists essentially of two independent grates, 
located in separate fire chambers, at opposite ends of the 
boiler. A pair of dampers—-one at each end of the setting, 
so arranged that when one is closed the other is opened, an 
vice versa—control the direction given the gases of combus- 
tion in transit to the chimney. 


Tue Board of Commissioners of the Cincinnati Industrial 
hundred 


Chim from surface of grate............ 148-38 
| Crose section of chimney 


THE FISHER FURNACE. 


In this furnace the ash pit is divided transverse bys 
| brick wall built close up under the grate; two-thirds of 
| the ash pit being forward of the-division wall. The 
| is supposed to be divided into surfaces: a forward surface 
| and a rear surface. The bars and air spaces of the forwanj 
| surface are Nel to the axis of boiler, and inclined dowp. 
ward seven inches in thirty-two. The rear grate is horizop. 
| tal, with bars and air spaces transversely of axis of boiler 
The bridge is vertical, and is built up to within seven and 
| one-half inches of the bottom of boiler. 
An air duct passes from front to rear through the 
wall; the opening in front, being directly under the reg 
| grate, and the opening in the rear within two or three 


| courses of the crest of the wall. 


The opening in the rear of the ie wall is covered with 

a perforated iron plate, through which the air is distributed 

in fine jets. Similarly perforated openings are provided jy 

the side wall opposite the fire chamber, and aft of the bri 

| wall. The perforated plates in the side walls are fitted with 
slides to regulate the amount of opening, or close the per. 
forations entirely. 

The furnace was set with a well proportioned return fiye 
boiler, furnishing steam to work the elevator and machinery 
in the printing establishment. 
=. following are the principal dimensions of furnace and 

iler: 


Boiler. Fioe. 
Length of shell. ........... 24 ft. 
Heating surface shell... 18095 
Furnace. Single. 

Heating to grate surface... 31-970 
Grate surface to cross-section of flues......... 7523 
Grate surface to cross-section of chimney... .. 4°160 
Distance from grate to boiler................ 17°24 ins, 
Space over bridge 
Chimney from surface of grate............... 58°33 ft. 
Cross-section of 4°00 sup. ft 


THE EUREKA FURNACE ATTACHMENT. 


The grates are alternately charged with coal, the gases of - 


uick evolution from the freshly = coal passin 
through two perforated bridge walls, and over the bed o 
glewing coal on the opposite grate. 

The fire chamber containing the green coal, acts as a re- 
tort for the distillation of the volatile matter, which matter, 
as it passes through the air chamber and over the 


| incandescent fire, is oxidized and reduced to carbonic 


acid, or oxide, vapor of water and sulphurous acid. 
The Walker furnace at the Shillito buildings was set with 


Fia. 8. 
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the lower platform, diffuses itself through the compart- 
ments not occupied by the smoke, traverses the parts, L, 
enters the air chamber, A', and makes its exit through the 
outiet flue, 
by the arrows, The fire-brick lining of the fire-place is 
designed, in the first place, to prevent any wear on the cast- 
ing; secondly, to prevent the latter from becoming red-hot, 
and thus to guard against the production of carbonic oxide. 
The apparatus is very durable; the only portions which are 
liable to wear out are the grate and fire-place, and these 
may be easily replaced without taking the stove apart. Any 
kind of fuel can be used in it—wood, coal, coke, ete. Fig. 
8 represents a hot-air stove specially designed for cases 
where the furnace-room has a low ceiling, and which often 
happens where it is situated in the cellar or basement. The 
hot-air furnace described above may be converted into a 
thermostat or into a thermosiphon. In the first case, when 
the desired temperature has been obtained and the fire is 
well under way, both the door of the furnace and a register 
at L' above the furnace are closed. The whole body of the 
oes is then filled with coke, through J, and the regis- 
ter, M,is opened. A draught is then set up through the flue, 
R, and the combustion will last from six to eight hours, 


The direction taken by the hot air is indicated | bo 


a horizontal tubular boiler, furnishing steam for working 

the elevators, and for warming the building. 

_ following are the principal dimensions of furnace and 
r: 


according to the charge of coke employed. In the second 


DIMENSIONS. 
Boiler. 

Diam. as 60 ins. 
Diam. 4 ins. 
142-992 

re 344 sup. ft. 

Furnace. Double. 
Length of fire chamber (each) ................ 34 ins. 
Grate surface, 14°165 

Heating to grate surface. 84-015 
Grate surface to cross-section of tubes........ 8°235 
Grate surface to cross-section of chimney... .. 2-555 
Distance from grate to boiler. ................ 20 ins. 


This device consists of a series of steam jets, surrounded 
by circular bell-shaped muzzles, set in the furnace front, 
through which air is drawn into the fire chamber. by indue- 
tion. 

The device, as tried under a battery of two boilers, em- 
braced eight steam nozzles, having a free orifice, 00625" 
diameter and eight air nozzles, having a free orifice, 12% 
diameter. 

| Thesteam nozzles are all connected to a horizontal 
passing across the furnace front over the fire doors. This 
pipe receives steam from the boilers, the flue being regulated 


by an ordinary stop valve. 

The furnace is unchanged in applying this attachment, 
except the drilling of a horizontal series of holes in the fire 
front for the reception of the air nozzles. 

The boilers’ return tubular furnished steam for the foundry 
and machine shop of the Lane & Bodley Co., and were set 
in the manner common to their class. 

The following are the principal dimensions of furnace and 
boilers: 

Boilers. Tubular. 
Number of tubes (each boiler). ............... 21 
Diameter of tubes (outside). ................. 4 
Heating surface shells. ...... 160°000 

703°718 

Furnace. Single. 
Length of fire chamber. ............... henighe 48 ins. 
Heating to great 36 673 
Grate surface to cross section of tubes........ 7978 
Grate surface to cross section of chimney... .. 2-396 
Distance from grate to boiler?............... 17 ins. 
Space over bridge wall...................... fee 
Chimney from surface of grate.............. 57°34 ft. 
Cross section of chimney...................- 10°017 sup. ft 

THE PRICE FURNACE. 
This furnace consists of two parallel fire chambers and 


grate surfaces, made by dividing the usual fire chamber with 
a longitudinal wall, built from the floor of the ash-pit, close 
| up to the boiler. Near the forward end the wall is perfor- 
ated with a throat, to form a connection between the two 
| fire chambers. The gases of quick evolution from the 
| green coal of as passes through the throat and over 
the incandescent on the opposite grate in transit tb 

the furnace. 

The division wall extends back to the bridge wall, which, 
in this furnace, is built close up to, and with an inverted 
arch embraces the bottom of the boiler. 

Through the lower portion of the bridge wall are cut twe 
flues or openings, capable of being alternately closed and 
opened by a sliding Gamper. By a proper working of the 
damper and charging of the coal, the two fire chambers are 
alternately made to act as retorts. The volatile matter from 
the freshly charged coal passes forward in the fire chamber, 
where it is distilled through the throat and back over the 
coke on the opposite grate. 

The gases of combustion from both fire chambers pa® 
back through the open fiue in the bridge wall, thene 
through the furnace and tubes of the boiler in the 
manner. 
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rae are the principal dimensions of furnace and At theend of trial, after the tire was restored to its original 


boiler: 
ot tubes, 4 ins. 
670-208 
“ .. 16°066 
“ total 823-050 sup. ft. 
Cross-section of tubes. 
Double. 
Furnace. 
Len h of fire chambers (each) bec ceeecesene 60 ims. 
22°50 sup. ft 
ing t 36°58 
cross-section of tubes........ 7348“ 
Grate surface to cross-section of chimney..... 4-232“ 
Distance from grate to boiler................ 23°27 ins. 
of 88 ft 
imney from surface of grate............... 3 
of chimney...... 5°245 sup. ft. 


THE MURPHY FURNACE. 


This furnace consists principally of an independent oven, 
set forward of the boiler (after the manner of furnaces for | 
burning spent tan from the leach), in which combustion is | 
completed before the gases are permitted to impinge upon | 
the heating surfaces of the boiler. 

In the other furnaces the bottom of the boiler forms the | 
roof of the fire chamber. In this furnace the roof of the | 
fire chamber is a fire brick arch of large radius. 

The grate bars are single and set to form a V-shaped fire 
bed, similar to the well known Waddington grate. The 
grate is divided into two distinct surfaces on the axial line 
of fire chamber, each section of bars being mounted at the 
inner end on a revolving shaker shaft, operated from the 
front, for the removal of clinkers and ash. | 

The two sections of the grate are separated at the inner 
ends, about six inches, for the reception of a toothed clinker 
bar, the squared end of which is projected through the fur- 
nace front, and worked with a sucket wrench. 

Upon each side of the oven a hopper or magazine is placed 
for the reception of a broken coat, which is fed on the 
grate by a reciprocating plunger sliding under the mouth of 
the hopper, and worked by a rock shaft from the front of 
the furnace. 

All coal charged to the grate is first passed through the 
two hoppers, from which it is delivered iu a partially coked 
state, and in small charges. 

The sharp inclination of the grate bars precipitates nearly 
if not quite all the fusible and vitrifying matter in the coal 
upon theclinker bar, from which it is readily removed as 
desired by a partial rotation of the bar. 

No hand stroking of the fire is necessary with this furnace ; 
the entire manipulation of the coal, after it is charged into 
the magazines, being accomplished from the front, by the de- 
vices already mentioned. 


The temperature of waste gases was taken with a high 
condition under the direction of the writer, the unburnt range centigrade thermometer. In the front connection, 
coal was weighed back and deducted from the total quantity near the chimney, a hole was cut for the reception of an 
charged. iron tube, closed at the lower end, in which the thermometer 

The fire and ash pit having been carefully cleaned at com- was suspended with a bath of linseed oil. With the excep- 
mencement of trial, all ash and clinker on the grate and in tion of the Fisher trial, where the oil boiled over several 
the ash pit at end of trial was weighed back dry, and the | times, the following are the means of forty-one observa- 
difference between this weight and the net weight of coal tions: 


cheagnd, is held to represent the weight of combustible fired. TEMPERATURE OF WASTE GASES. 


the weight of ash and clinker returned was a small | “ 
the value of which is obtained by deducting from the ob 
served weight of non-combustible, the weight of non-com- 423-05 


Each competitor had complete control of his coal and fur- | 
nace during the trial. | The temperatures of hot gas in the fire chamber and in 
The water delivered to the boilers was measured in a tight the back connection were taken by calorimeter process; 
tank, divided into two compartments, one compartment. pieces of one inch bar iron, six inches long, were drilled 
containing 1,728°5 pounds, and the other 1,727-0 pounds, | axially for the introduction of a steel rod, upon which the 
with water at 70° Fahr. In the upper edge of the partition wrought iron bar was mounted and thrust into the center of 
dividing the tank a notch was cut with beveled edges. the fire chamber and back connection through apertures cut 
compartments of the tank were alternately filled to the | in the brick work. The iron rods were made to weigh pre- 
crest of the dividing partition, from the city mains, and cisely one pound and to fit the-steel rod loosely. Into a pail 
drawn down to the lower edge of the outlet pipe in the side | ten pounds of water was carefully weighed; the iron rods 
of the tank. Uniform volumes of water were delivered by | being allowed to remain in the furnace a sufficient length of 
the measuring tank for all the trials. time to acquire the temperature of the enveloping hot gas, 
From cither compartment of the measuring tank the they were carefully withdrawn and dropped into the pail. 


| water was drawn into a supplemental tank connected with | The known weights of iron and water and elevation of tem- 


the feed pump. The level of water in the supplemental perature of water, together with the specific heat of wrought 
tank being carefully noted at commencement of trial, the | iron, constitute the elements of the calculations. The tem- 
same level obtained at end of trial, and the number of full! peratures of water were taken with a Green thermometer, 
tanks charged together with the final partial tank, held to and the specific heat of the iron rods was taken at 0°1189. 
represent the total delivery of water to the boilers during | The actual specific heat of water at observed temperatures 
the trial. was neglected, and the specific heat uniformly taken as 

To determine the thermal value of steam furnished by the 1°0000. The following are means of ten set of observations 
boiler, a small quantity was drawn through a calorimeter | during each trial: 
and condensed. The condensation was collected in a tight 


tin can and periodically weighed. The water expended in ernie wel 


condensing the steam was measured into a tight barrel chamber with 1981°24° Fabr 
through a Worthington meter. Walker incandescent fire. 

From the barrel the water entered the condenser at the | chamber with 148668 “ 
bottom at a normal temperature and passed out at the top green fire. 

an elevated temperature; the elevation of temperature | Fisher... 190204 
being due the heat transferred from the steam to water, | Eureka...................0000ceeeeeeee 2369-30 * 
which was all it contained, except the small quantity chamber with 3058-00“ 
resident in the condensation as it flowed from the end of | incandescent fire. { 
the worm. The temperatures of the condensing water as it | chamber with 2491-07“ 
entered and left the condenser, and the temperature of the | green fire. 
condensation as it the worm, were quartet: | 8056°75 
gree regularly every fifteen minutes. 

e of smoke issuing from the chimney were | 
taken regularly every seven and one-half minutes during the | Walker. ..............0000eeeeeeeeceeeeeee See D 
trial, except in cases when the darkness near the end of trial | Fisher... ............2.0eeceeeeeceeeeeeeee 665°12° Fabr 
prevented an accurate reading of the chimney. 104315 
In reading the chimney, the following arbitrary code gov- | Price. ..............-.0ceeceeeeeeeeeeeees 158792 “ 


The entire absence of smoke was taken at 100, indicating | 
the best possible smoke-prevention. Faint traces of smoke | 
in the waste gases was taken at 90, indicating a result some- 
times obtained with an excellent construction of furnace and 
a skillful manipulation of the fire. Discoloration of the | 


To determine the amount of heat expended in elevating 
the temperature of the vapor of water in the air hygrometer, 
readings were made half hourly during each trial, with the 
following results, as means of twenty-one observations: 


The rear end of the oven terminates in a throat, through waste gases, readily perceptible, was taken at 75, oy eed HYGROMETER. 
which the gases of combustion pass into the tubes of the a state of smoke-prevention above the average of furnace ate: Dew Point. . 
boiler. The boiler, direct tubular, was set on the drop flue performance. Ordinary smoke issuing from the chimney | Walker................. 97°65 KARR 12-82 

A system of water heating tubes was connected tothe un- The trials were made upon the following dates: he ill ee : . . 
der side of the boiler, into which the feed water was intro- Walker furnace. ........ Oct. 1. Murphy 0:70 2:18 
duced direct from the pump, and around which the hot gas Fisher 
cireulated just before passing into the chimney. Eureka “ attachment 

shell Ry trials were to hours by reason of all | INITIAL TEMPSRATURE, CONDENSING WATER. 
Length of shell the furnaces, excepting the Murphy, being in manufacturing | 74-00° Fabr. 
Diameter Bin The duration of trials was as follows: | 
Diameter “ (inside) ............ 1 in. FINAL TEMPERATURE, CONDENSING WATER. 
Heating surface shell 32-987 8:15 6:15 
“ water tubes. 102°626 The steam pressures were read from a Bourdon gau ure 0000606 81° 
827-795 sup. ft. | Which had been carefully prepared for the trials, and the | 
Cross-section hie 1-127 following are means of forty-one readings: POY 
Furnace. —- STEAM PRESSURES. THERMAL UNITS PER POUND OF CONDENSING WATER. 
— to cross-section of fire tubes.. 9°313 Murphy 81°575 Murphy 40°59 “ 
rate surface to cross-section of chimney... 9822 “ | i 
Chimney from surface of grate.........-. 40 ft. to the boiler were taken with Green and Tagliabie TEMPERATURE OF CONDENSATION. 
Cross section of 1-060 sup. ft. meters; and the temperature of feed, when water was heated | Walker....,,....--. 85°48° Fabr. 

sons: First, the high percentage of volatile matter and pipe close to thee! valve. e Walker and Murphy | Bureka..........-0:esseseccccscecevecceeces 00 “ 

cult coal to work in furnaces designed for smoke pre- took water irect from the supplemental tank. e follow- Ys vccccccccee secccccccceseesccccccece = 
vention, and a furnace capable of working tbis coal success- ing are means of forty-one observations: 
fully (in the matter of prevention) can be relied upon TEMPERATURE OF AIR. 
to furnish equivalent, if not better, results with any other Walker Fabr |“ Walke 3288°75 water 68488 
Second, Pittsburg coal contains a higher percentage Fisher pounds. 
of combustible and a higher thermal value per unit of com- Eureka *¢ 1004: °53 water 
bustion than any other known coal; and economic results do, | 2. 72240 
obtained from this coal exhibit the maximum efficieney of Murphy se 139 = steam 
ace under the conditions of trial. Third, Pittsburg 6633°61 water - 
coal is well known wherever bituminous coal is used in the Eureka......... “Wit was 116012 
toa Pittsburg coal. basie. many former t re- | Fisher 68°238 
coal used for the trials was obtained from the yards | Price “ 5564°70 water 
of Marmet & Co (Cincinnati), and was of excellent | « | Murphy........ steam 88-611 
pu of the trials by Prof. | 
‘0 Aniffier, and the known distribution of heat in the ° The utter unreliability of boiler efficiency, based upon the 
‘rial of the Murphy furnace, the thermal value of the com- 70085" Fabr. | water pumped into the boiler, and the coal fed on the grate, 


bustible | been taken at 15,500 units. 
Coal was weighed to all the furnaces excepting the | 
Murphy in uniform charges of 209 pounds. 
comparatively smail dimensions of thé Murphy fur- | 

nace and boiler and low actual rate of coal consumption | 
ested the propriety of uniform charges of 100 pounds | 


aneroid barometer, and 


«| Was never better shown than by these trials. None of the 
«« | boilers were hard worked, and without data to the contrary, 
« | it would be low evapora- 
tion per unit of heating surface and low rate of coal con- 
The pressure of atm i ould urated 
following aso means of forty-one | ps ng per unit of grate surface w guarantee sat 


instance. observations: In the following table the heat per pound of steam is based 

: ae — and weight) of coal were noted and | Walker. .........-++++00. weveeressee coe ins. | upon the total water fed to boiler, or rather upon the pro- 
permitted te = a two observers, and no charge was | Fisher........ “* | portion of that water as evaporation diverted to the con- 
Were satisfied removed from the scale until both observers | Bureka............++ *« \denser. Inthe Walker, Fisher, and Eureka boilers, a mate- 
Buea as to the weight and had entered the charge | Price ae ? | rial portion of the water pumped in was entrained in the 


“ ' steam, producing a mead thermal value per pound of steam 
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considerably less than that of saturated steam at observed | 
pressures. Upon the other hand the Price and Murphy steam 
exhibits a very high superheat. 


TOTAL HEAT PER POUND OF STEAM CONDENSED. 


The air entering the furnace per pound of combustible 
bas been calculated from the known temperature of fire, 
thermal value of the combustible, and mean specific heat of 
the gases of combustion. 

The mean observed temperature of fire in the Walker fur- 
nace was 1981 °24, and taking the mean specific heat of the 

of combustion at 0°238; then the weight of hot gas per 
pound of combustible becomes 
15,500 


(1931 24—100°07) 0:238 
Of this quantity one pound was combustible from the coal. 
The mean observed temperature of fire in the Fisher fur- 
nace was 19v2°04; and the weight of hot gas per pound of 
15,500 


combustible =85°789 pounds. Of this 
(190294 - 83°27) 0°238 
quantity one pound was combustible from the coal. 
The mean observed temperature of fire in the Eureka fur- 
nace was 2369°30; and weight of hot gas per pound of com- 


15,500 
bustible 28°475 pounds. Of this quan- 
(2369°30—82 0°238 

tity one pound was combustible from the coal. 

he mean observed temperature of fire in the Price fur- 
nace was 3053°00; and weight of hot gas per pound of com- 
bustible =21°'981 pounds. Of this quantity 

(80 53—83°46) 0°238 

one pound was combustible from the coal. 


The mean observed temperature of fire in the Murphy fur- 
nace was 3056°75; and weight of hot gus per pound of com- 
154 


5,500 
bustible 21°880 pounds. Of this quan- 
(3056 -°75—80°28) 0°238 
tity one pound was combustible from the coal. 


85-565 pounds. 


AIR PER POUND OF COMBUSTIBLE. 


The weight of vapor of water in the air supporting com- 
bustion is stated in decimal of a pound per vouad of air, 
supplied. 

VAPOR OF WATER IN THE AIR. 

Walker 
40-000 0:01485 
0-01612 | 


In the following table are given the total quantities of 
coal charged, ash and clinker returned, water pumped into 
boilers, percentage of net coal charged, utili as combus- 
ky combustible in ash in percentage of net coal 


ones 8,800 pounds, 
2,604 “ 
ASH, CLINKER, AND COMBUSTIBLE RETURNED. 
PERCENTAGE OF COMBUSTIBLE. 
COMBUSTIBLE IN ASH. 
1°376 
WATER TO BOILERS. 

28,859 °00 pounds. 
10,80600 


EVAPORATION. 
The apparent evaporation per pound of coal with the 


Walker furnace and boiler was tone pounds; but 


the mean heat per pound of steam condensed in the calori- 
meter was 960°46 units, and total heat per pound of coal in 
the steam was 7°5045 960°46= 720421 units. Of this quan- 
tity 70°0253 x 7°5945=518°8 units were in the feed water, and 
the evaporation per pound of coal from and at a tempera- 


7294°21—513°8 

ture of 212° Fahr. becomes — = 7°019 pounds. 

Thecombustible was 0°94685 of net coal charged and e 
— = pound of combustible, from and at 212° r. | 

“01 
was ——— —7°418 pounds 
0 94685 
The apparent evaporation pcr pound of coal with the 
0306 


mean heat per pound of steam condensed in the calorimeter 

was 964°78 units, and total beat und of coal in the 

steam was 5°839 x 964°73 = 5633 units. Of this quantity 

166-012 x 5°889=969°34 units were in the feed water, and the 

evaporation per pound of coal from and at a temperature 
5633 :058—969 

of 212° Fuhr. was =4°828 pounds. 


The combustible was 0°95865 of net coal charged and 
ration per pound of combustible from and at 212° , 
“828 


48: 
=5-062 pounds. 
The i und of coal with the Eu 
a t evaporation o - 
77 
reka furnace and boiler was =9-688 pounds; but the 


mean heat per pound of steam condensed in the calorimeter 
was 100593 units, and total heat pd pound of coal in| 
the steam was 1005-93 9°688=9,745°45 units. Of this quan- | 
tity, 169-112 9° 688—1638°357 units were in the feed water, 
and evaporation per pound of coal from and at 212° Fahr. 


9745 -45—1638°357 
was 8°392 pounds. 


966 
The evaporation by the Eureka boiler should be reduced 
by the amount of steam expended in maintaining the jets. | 
orifices in the nozzles were 0°0625 in. diameter, and area | 
8x 0 0625" x 0°7854 
of eight nozzles =0°00017 sup. ft. 


1 
Considering the form of the nozzle and approach thereto, 
it is probable that the velocity of flow referred to full area 
of orifice was about 1,000 feet per second, from which is ob- 
tained the weight of steam expended per hour in the jets, as 


3,600 x 0-00017 x 1000 x 0°2189= 181 °83 pounds, and percent- 
age of steam —— the device, 
81°35 
=0°0516.* 
2545 
From which is deduced the net evaporation per pound of 


coal from and at 212° Fahr. as 00484 8°392—7-957 pounds. 

The combustible was 0°96692 of net coal charged, and 

evaporation per pound of combustible from and at 212° Fabr. 


RESUME OF RESULTS. 
Steam per pound of coal from and at 212° Fake, 


Walker. . 7 019 pounds 
Steam per pound of combustible from and at 212° Fake, 
Fi 5-062 “ 
Steam per sup. foot of heating surface per hour, 
Coal per sup. foot of grate surface per hour, 
pounds 
11214 


SMOKE PREVENTION. 


In comparing results in the following table it should be 
observed, that absolutely no smoke was rated 100, and the 
ordinary condition of chimney gases was taken at 50: 


Eureka...... 86°140 


THE DISTRIBUTION OF HEAT. 


Specimen lumps of coal were taken from the several lots 
furnished the competitors in the trials, and submitted to 


was pounds. by Prof. Bruno Kniffler, with the following re 
96693 sult: 
Price furnace and boiler was =8°6425 pounds; but matter........ wing 
the mean heat per pound of steam condensed in the calori- se 2°307 
meter was 1506°82 units, and total heat per pound of 3-08 
coal in the steam was 1506-32 8°6425—13018°37 units. Of 100-000 


this quantity 176°368°6425—1524'17 units were in the feed 
water, and the evaporation per pound of coal from and at 


18018 -37—1524°17 
212° Fahbr. was 


=11°8988 pounds. 
The combustible was 0°95582 of net coal 


charged, and 
evaporation per pound of combustible from and at 212° Fahr. 
11°8988 


As already stated, the thermal value of the combustible 
has been taken at 15,500 units; equivalent to an evaporation 
from and at 212° Fabr. of 16°045 pounds, 


WALKER FURNACE. 


Thermal units. 
was =12°449 pounds, Chimney gas............ 8734°725 24-095 
‘95582 Vapor of water........ 160415 0-175 1:08 
The apparent evaporation per pound of coal with the | Moisture in enapiead 80-070 0 081 0-14 
Combustible gas......... _775°000 0°802 5-000 
Murphy furnace and boiler was = =8°7991 pounds; but | Radiation..............- 635 3758 28°47 
the mean heat per pound of steam condensed in the calori- 15500 900 16°045 100-000 
meter was 1441°35 units, and total heat per pound of coal 
was 1441-35 8°7991—12682°58 units. Of this quantity, FISHER FURNACE 
74°55 8°7991 = 665 973 units were in the feed water, and t Thermal units. Steam. 
evaporation per pound of coal from and at 212° Fahr. | Steam..........-... .-++ 4849 940 5-062 81548 
12682 °58—655 973 Chimney gas*........... 7710°820 7-982 49°74 
was =12'4499 pounds. Vapor of water........ .  288°700 0-247 1540 
966 Moisture in coal......... 80225 0-031 
The combustible was 096306 of net coal charged, and Combustible gas......... 1085-000 1-128 7000 
i per pound of combustible from and at 212° Fabr. | Radiation..............- 1545°815 1-600 9978 
12°4499 
-== 129274 pounds. 15500 -000 16°045 100°0:0 
CAPACITY OF BOILER. BURBEA FURNACE. 
The rate of evaporation per superficial foot of sur- — 
face and at 212° . was for the Walker gas. 
x Vapor of water.... ..:..  75°640 0-078 0-488 
=2-7679 pounds, Moisture in coal....... 28985 0-080 0°187 
Combustible gas.........  620°000 0°642 = 
For the Fisher boiler, =1°7848 1 Rad 8-907 24 
7-959 x 342 15500 °000 16°045 100-00 
For the Eureka 1 ee pounds. PRICE FURNACE. 
‘1 1 uaits. Steam. Perens 
11-8988 x 269°4 Steam 12026 140 12 449 7 
For the Price boiler, =8°8947 pounds. Chimney gas............ 1772°890 1°8385 11438 
= r of water: wees 
oisture in cos 030 
For the Murphy boiler, pounds. Combustible gas......... 887°500 0-401 2°50 
827°795 Radiation...... 1994-845 1-267 
RATE OF COMBUSTION. 15500°000 16°045 100°00 
_ettapa foot of grate per hour, MURPHY FURNACE. 
Therma! units Percentage 
was for the Walker furnace, Steam. 12488195 12°927 
‘ 
For the Fisher furnace, pounds. Melsture in 26970 0028 
Combustible gas......... 387500 2500 
For the Eureka furnace,—-= 14°25 pounds. 
15500000 16°045 100°000 
For the Price furnace, —-=11-978 pounds. In the tables above the first four quantities are calculated 
22°50 from known data. No analysis at om been made in either 


77°9 
For the Murphy pounds. 


* In the of this trial to the Commissioners of the 
fraction of total 


an. 
error occurs the maintain- 


stating steam expended 

the jets. The calculation resulting in 131°33 pounds sieam 
to pass the orifices. The error lay in overlooking the fact that the 
Pp tag’ water d im the steam passed th the calori- 
meter would also apply to the steam passed by the jets. 

the denominator of the fraction representing the 
tain ng the jets should have been the net eva 
the water per hour pumped into the 


In other words, 
e in main 


instead of 
The water entrained 


Fisher furnace and boder was pounds: but the 


the volume of steam divcharged, 


of the trials of the chimney gases, the percentage or t 
value per pound of combustible of the combustible gas lost 
in the chimney is not known. ; 

A careful comparison of the data with that of preview 
trials when the chimney gases have been analyzed, 
the valnes given to the combustible gas in the tables; avd 
the heat lost by conduction and ion is ae 


| difference between the heat accounted for and the 


of combustion.— Van Nostrand’s Magazine. 


walls of 
ares of 


in the bridge wall and in the side wi 
Fisher furnace behind the bridge wail are te oe effective 


the weight of 


; 
0 
‘ (23°19 per cent.) had a relative volame of 291°66-——-=966 or 1 cent. 
02819 } combustible passing up the chimney was twice 
ee pound of combustible, plus one, 


several lots 
abmitted to 


81, 1880. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 218. 


RING SPINNING. 


most recent improvement in connection with this 
oes of spinning, Dut applicable likewise to other thros- 
and doubling machinery, is that of Mr. B. A. Dobson, 
br hich consists in anew mode of construct- 


of Bolton, 
vie the spindles and the bearings in which they revolve, 
reby the greatest speed can be obtai without 


— of these improved spindles, together with its bearings, 
is represented in elevation in Fig. 1. Fig. 2 is a front view 
of three such spindles, vonage part of a row; a, being the 
polster rail; 5, the footstep ; and ¢, the ring rail; of 
which are made as usual. 

The tube, ¢, is fixed in the bolster rail, a, and 


passes 
through the footstep rail, d. At the upper end of the tube, d, | pipe 


jately below the wharve, A, is screwed the bolster bear- 

ing, ¢, and at the lower end of the tube is the footstep, /; the 
. le, g, revolves in the bolster bearing and footstep, and 
the space within the tube between the two forms an oil 
chamber asusual. The bolster bearing is provided with an 
internal spiral groove, and with a vertical slot at one side. 
When the spindle is revolving, the oil from the oil chamber 
is carried up the spiral groove to the top of the bolster, and 
it descends again through the vertical slot into the tabe. 
The upper part of the footstep, /, is made conical, so as to 
form an annular recess within the bottom of the tube to col- 
ject any impurities that may be in the oil. When the 
footstep is removed, the tube can be cleaned with 


ility. 
= the spindle, g, is fixed the wharve, h, the under side of - 


rapidly increasing Jation, es' 
at about 17,000, a adopted 
drainage of these districts is the wenn ceminas system, with 
which all engineers are familiar, The all is not ad- 
mitted into the new sewers, but is conveyed directly to the 
natural watercourses, by the sewers existing previous to the 
of the new s case re- 
or this ‘ early the whole 0’ e sewage 
will flow divest Gm t0 the filtration area by ‘gravitation 
alone, a portion only of the districts of Merton and Morden, 
containing, at the present time, about 300 houses, requiring 
the services of a low level outfall, from whence the sewage 
is subsequently pumped at the sewage works from a depth 
of 20 ft. into gravitation outfall. The sewers are of four 
types. No. 1 is the stoneware, salt-glazed, socket drain 
, a8 manufactured by Doulton & Co., and which re- 
quires no further description. The mode of jointing these 
sewers is as follows : Tarred gasket is first forced into the 
joint, which has the effect-of preserving the poyeen =! of 
the pipes and the prevention of the entry of any sand into 
the sewers ; the annular space is then filled with neat Port- 
land cement, and a fillet of the same worked around the 
outside. Care is taken that no cement shall form a projec- 
tion on the inside of the sewer, each joint being carefully 
cleaned as the work proceeds. In very wet ground the 
water in the trench is pumped down from a sumph in ad- 
vance of the sewer until the cement joints are made, when a 
or of puddled clay is placed around the newly-made joint, 
which serves the double purpose of keeping the cement in 
place until set, and of stopping any possible leak that may 
occur through the accidental fracture of a joint on the sub- 


which is to act as a cover to the bolster bearing, 
and prevent the fly or dust from entering the tube, d. Above | 
the wharve, /, is the braid, 7, the rim of which is serrated, to | 
assist in starting travelers having a ee large | 
diameter, when the full spool or cop is doffed. The lower | 


pew refilling of the trench. The pipes previous to being 
laid in the trenches are fitted together on the surface in con- 
venient lengths, so that the invert may be perfectly true, 
and the space between the socket and spigot such that a 


timated at the present time | flushing block, having a ground face and two ing 
throughout for the' iron clips for the reception of a wooden prea oop 


as an 
arrangement for flushing. The inlets are each provided 
with a stoneware balance valve having an iron flap hung at 
the top, and in the center of the flap a screwed spindle with 
ball at end, by means of which the amount of conning at 
the bottom can be easily arranged. The object to be obtained 
by the use of these valves is to prevent the passage of cur- 
rents of air through the sewers, and to localize and’expel the 
gases generated in each division. These manholes and ven- 
tilators are finished at top with a Latham’s patent spiral 
charcoal ventilator. The minimum fall for the various 
sizes of sewers is as follows: 


and the whole of the sewers will be self cleansing, as the 
minimum velocity of any sewer when running half full will 
be 118 ft. per minute. Flushing wells are constructed at 
various polnta on the system, the points selected being such 
that a sufficient supply of subsoil water may be obtained for 
flushing purposes, as large a district as possible be under 
the influence of the well. flushing wells are con- 
structed in a similar manner to the manholes, with the ex- 
ception of the bottom work being laid dry to allow of the 
accumulation of the subsoil water ‘in the well. They are 
connected to a manhole on the sewers by a line of pipes pro- 
vided with a sluice-valve, on opening which the flushing of 
the sewers is easily and readily effected. The pipe sewers 
at all crossings under railways or rivers are constructed of 
cast iron, and the brick and concrete sewers are strengthened 


sufficient quantity of cement may be admitted all round to 


by an additional ring of brickwork. The cement used on 


end, j, fit in the cup, ¢, and the upper end fits on the upper |insure a watertight joint. All pipes having more than aj the works is the best Portland. No cement is used that is 


end of the spindle, the yarn being wound on the spool by the | 
ordinary mechanism to form the cop, k. 

In order to allow of the spindles being driven at the highb- 
est speed without vibration, the lower part of the spindle 
below the wharve is made longer and heavier than the part 


Fit... 


| 


slight deviation from the true circular are rejected, it | 
impossible to meet the above requirements with ill-shaped : 
ipes. The pipes are each tested by being struck by a small 
mer, by means of which the presence of a flaw is readily 
detected. No, 2 is a combination of stoneware pipes em- 


SMA 


above the wharve, including the spool or tube upon 
which the yarn 1s wound. To the upper part of the tube, d, 
is fixed the spring clip, 7, the upper part of which projects 
over the wharve, h, and prevents the spindle being lift out 
of its bearings when doffing. The spindles can be stopped 
by the knee of the attendant pressed against these 


Fig. 3 represents the upper part of a spindle with the cop 
wound on a paper or other tube. 

Fig. 4 represents the same with a metal tube, in which is 
4 spiral slot to give the required elasticity. 

g. 5. represents an improved spindle for a ring and 
traveler frame, with a bobbin or spool, m, having a small 
ee below recessed to fit on the projection, n, on the wharve 

sthis wharve projects over the top of the bolster bearing, 
¢, to exclude the fly and dust from the tube, d. When the 
yarn is wound on tube or spools, a few coils are wound on 
the bare spindle, between the wharve and the lower end of 
the tube or spool; these coils remain on the spindle when 
full cops are doffed, and serve as a foundation for the 
next set, being fastened to the spindle-blade by the tube or 
Spool.— Universal Engineer. 


THE SEWERAGE WORKS FOR THE CROYDON 
RURAL SANITARY AUTHORITY * 


a Sewerage works at the present time under course of 
waatmmation for the Creydon Rural Sanitary Authority in- 
be the construction of over 36 miles of brick, brick and 
pro vag and pipe sewers: the erection of a pumping 
leds with the necessary machinery for pumping the low- 
Sewage, and for the subsequent treatment of the 

the oovigte Preparation of an intermittent filtration area for 
i Purification of the connae ; the construction of an irop 
weil over the river Wandle ; the boring of an artesian 
at ey the erection of two detached cottages; in connec- 
ae h the Sewerage and disposal of the sewage of the 
“ ee of Beddington, Merton, Merton Rusb, Mitcham, and 
*n, and the hamlet of Wallington, Surrey, containing a 


read py W. SANTO CRIMP, E., F.G.S., at the M 
ALCE., F.G.5 erton 
Association of Municipal aad Sanitary Rngineere and Sar- 


IMPROVEMENTS IN RING SPINNING. 


incapable of bearing a tensile strain of 360 1b. to the square 
inch, when tested on a section having an area of 244 square 
inches, after seven days’ immersion in water. An Adie’s 
cement-testing machine is used for testing the briquettes. 
The proportions for the concrete are six measures of clean 
vel and sand to one measure of Portland cement; and 
cement mortar, two of clean sand to one of Portland 
cement. The pumping machinery, manufactured by Ha- 
thorn, Davey & Co., of Leeds, comprises a pair of hori- 
zoutal, rotative, Each engine 
and pump is capable of lifting 7, cubic feet of sewage 
20 ft. high per , when working at not more than thirty 
revolutions per minute, in addition to driving the gearing 
for one chemical] mixer and one ome / for the filter pres-es, 
the use of which will be described hereafter. The steam cylin- 
ders are 12 in. in diameter, stroke 20 in. ; fitted with slide and 
expansion valves. An air-pump and a condenser, self-contain- 
ed in one casting, are provided for each engine, worked from 
the end of the engine piston-rod. The boilers are of the 
Cornish type, diameter 5ft. 3in., length 14 ft. ; single flues, 
2ft. 9 in. diameter. The fly-wheels each weigh 1 ton. The 
main pumps are similar to those designed by Mr. Baldwin 
Latham for the Dantzic Sewerage Works; each p’ 
having a piston and ~~ 224¢ in. and 16in. in diameter, 
with a stroke of 20in., the pumps being worked directly 
from a disk on the end of thecrankshaft. There are two 
filter for the treatment of the sludge, one of Need- 
ham & Kite’s and one of Johnson’s. e sew from 
the high and low level sewers will be received into the tanks 
within the pumping station, and after being filtered through 
coke will be conveyed, by means of properly-constructed 
main and subs carriers, on to the filtration area; the 
deposited sludge being subsequently treated by chemicals 
and consolidated by the filter presses. The intermittent fil- 
tration area for the final reception and purification of the 
sewage consists of an area of land 28 acres in extent, and 8 
acres in addition are reserved for the present. The character 
of this land varies considerably, being composed of alluvial 
deposit overlying the London clay, the constituents of the 
deposit being beds of vel and sand, marsh, clay, and 
— The depth from the surface of the ground to the 
don i | varies from 3 to 17ft. Subsoil drains for the 
roe gy of the purified effluent will be laid at the requisite 
leve The impervious beds, where necessary, will be 
burnt into ballast or removed, and suitable porous material 
substituted down to the level of the subsoil drains. The 
_— effluent will eventually flow into the river Wandle. 
e whole filtration area is inclosed by a clay puddle wall 
2 ft. in thickness, the excavation for which has been taken 


bedded in Portland cement concrete. This method of con-} 
struction is adopted for sewers up to 18 in. in diameter, 
when laid in deep cuttings in treacherous ground. No. 3! 
section of sewer is the type which has been adopted for the‘ 
main gravitation outf. This sewer is constructed of an | 
inner ring of brickwork, surrounded by a Portland cement 
collar joint 1 in. in thickness, the whole embedded in Port- | 
land cement concrete. The collar joint has been introduced 
for the purpose of keeping the sewer watertight, and has 
been found most efficient. The method of constructing 
these sewers is as follows: 6in. of concrete having been 
placed on the bottom of the trench, a semi-circular mould, 
like an inverted center, is placed thereon; the concrete is 
then well worked in up to the springing, and the moulds are 
not removed until the concrete is thoroughly set; on the re- 
moval of the moulds the collar _— and brickwork is pro- 
ceeded witb, and the remainder of the concrete in due 
course. No. 4section of sewer bas been adopted for the 
tank sewer, for the reception of the low level sewage durin 
the time the pumping engines are at rest. It is construct 
of two rings of brickwork with cement collar-joint as before 
described between the inner and outer ring. importance 
of constructing the whole of the sewers as a possible 
watertight, apart from sanitary reasons, will apparent 
when the capacity of the main outfall is considered, the 
theoretical maximum discharge from this sewer, when not 
working under pressure, being 501 cubic feet per minute, 
and no less than 83 miles of the new system of sewers con- 
tribute to the same. The total number of joints in this 
length of sewer will be about 90,000, and the effect of the 
i] of one drop of water per second at each joint would 
be to bring a volume of water on to the filtration area eq 
to an annual rainfall of 62in. Manholes, circular in form, 
5 [t. interna! diameter at the bottom, and 2 ft. at the top, are | 
constructed at all intersections of streets, and at each junc-| 
tion of a branch with a main sewer; alsoa or com- | 
bined ventilator and lamphole is placed ‘at each change of | 
direction or gradient of the sewers, the straight line principle | 
being adhered to with few exceptions throughout. Any | 
part of the system may be thus ra and the| 
locality of any defect or obstruction at once detected. | 
The outlet from each manhole is provided with a stoneware 


ual | have been intrusted to 


down 1 ft. into the London clay. It has the effect of effec- 
tually preventing the passage of any water either frcm the 
river Wandle or the surrounding waterlogged strata into 
the filtration area. An artesian well bas been sunk at the 
pumping station for supplying the water required for the 
condensers and for other purposes. This well is 6 in. in 
diameter, lined with cast-iron pipes fitted with wrought-iron 
flush collars, the bottom pipe being provided with a steel 
shoe. The well is bored to a total depth of 280 ft. through 


| the following strata: Alluvium, 12 ft.; London clay, 80 ft. ; 


Woolwich and Reading beds, 40 ft.; Thanet sand, 47 ft., 
and into the chalk, 51 ft. Depth to chalk, 179 ft. The 
hottom 80 ft. of well is not lined The volume of water 
flowing from the well, and which is derived from the 
chalk, has remained constant since the completion of 
the boring. The yield is at the rate of 5-79 cubic feet per 
minute, or 52,100 gallons per 24 hours, and the temperature 
of the water 54°. These works were designed and are 
being carried out by Mr. Baldwin Latham, M.1.C.E., as 
engineer-in-chief, the author acting as resident engineer. 
The total amount of the contract for the whole of the speci- 
fied works is £74,708, the contractors being Messrs. B.Cooke 
& Co., of Phenix Wharf, Battersea, their representative 
being Mr. T. W. Wilkinson. 


EXHIBITION OF APPLIED SCIENCE, PARIS. 


Tre Machinery Hall of the Exhibition of Applied Science 
at Paris extends under the south gallery and , almost 
the whole length of the Palais de |’lndustrie, one small 
tion being occupied by the Salle de dégustation. The whole 
of the arrangements for general motive power 

M. ers, manufacturing engineer, 
St. Denis, near Paris, who also supplied an engine for driv- 
ing at the Exbibition of last year. On that occasion he was 
awarded a diplome @honneur ; and this year he is hors con- 
cours. As it was not permitted to attach to the buildingany 
of the appliances for transmitting power, the main line of 
shafting is carried by A standards three meters apart, bolted 
to sleepers and connected by longitudinal ribs, whereby the 
whole arrangement The shafting in 
portions, with a tween, to wa passage from 
enirance. The longer portion is 834 inches in diame 
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Fig. 7- 


THE MOTIVE POWER AT THE EXHIBITION OF APPLIED SOIENCE, PARIS. 
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feet long, while the shorter is 2% inches in 
ta and od 174 feet long. The longer portion of shafting 
; en by a 40 horse-power engine of entirely new design, 
is Griv Two cylinders of 40 em. (15% inches) 
see Fig. and the same length of stroke are mounted hori- 
face to face, forming one casting witb the bed- 
zontal, There is no connecting rod; but the two piston-rods 
Lc poets cylinder are connected by a cross-head, and the two 
€ 4 are also connected so as to form between them 
uide in which the brasses of the crank-pin slide up and 
‘jorn, so as lo impart a rotary motion to the shaft. 
brass l-cups formed in it, the upper one for lubri- 


has two oi 
: k-pin, and the lower for the sliding surface. 
cating Ee ee the brasses also dip into a bath of oil at 


each stroke. The wear of the brasses in the guide is easily 


com 


‘do bers are required, as the piston-rods are so braced to- 
as to equalize ail strain and wear. The distance 
tween the piston-rods of each cylinder is also made equal to 
the travel of the crank-pin brasses, so that the may 


ve a direct thrust. One main bearing forms part of the 
and cylinder and the other is carried 
by a separate foundation, the fly-wheel and driving ulley | 
being keyed on between. The cylinders, and also both their | 
ends, are jacketed with live steam, which is allowed to es- | 
cape after it ‘ L 
sure in the cylinder is almost identical with that in the 
boiler. The pistons are with three cast-iron rings, 
each in three ents, which expand merely on account of 
the elasticit of he metal. The steam is cut off at about | 
ope-tenth of the stroke in the normal working of the engine; | 
and the governor acts on expansion valves at the back of | 
the slide valves. Two eccentrics only are keyed on to the | 
shaft, the straps having the usual eccentric rods on one side, | 
and two additional rods with knuckle joints on the other, 
for working the valves of the second cylinder. The rodsare 
connected to the valve spindles - and socket joints, | 
which permit of the expansion valve spindles making a par- 
tial rotation on their axes. ; | 

Details of the valves are skown at Figs, 2to5. Fig. 2 isa) 
horizontal, and Fig. 3 a vertical section through the center 
lines of slide and expansion valves. Fig. 4 isa face view of 
the expansion valve at the back of the slide valve, which 
latter is shown separately at Fig. 5. It will be seen that the 
steam ports, A, A’, of the slide valve, though rectangular at 
the face, are inclined at the back, which forms part of a 
hollow cylinder. The expansion valve is also cylindrical, 
forming 4 larger portion of a cylinder than the slide valve, 
while it is also shorter, and its ends are of the same angleas 
the ports in the back of the slide valve. The expansion 
valve is worked laterally by the ony = B, ke on to the 
spindle, sufficient clearance being left to w for wear; 
and thus steam is admitted by the ports, A and A', to each 
end of the cylinder ajternately. The expansion valve turss 
on its axis, so as to give more or less steam according to the 
width of surface passing backward and forward across the 
ports, Aand At. The two valves do not touch over their 
whole surface; but recesses, C, O, C, are formed fox reliev- 
ing the pressure by admitting steam underneath, the requisite 
tightness being due to the difference of surface. The circu- 
lar motion of the expansion valve is given by the governor 
causing the spindle to turm on its axis; and this ar 
ment allows steam to be admitted to the end of the stro’ 
if required, or entirely prevents admission, so that the en- 
gine may be stopped by turning the spindle. 

The governor, it will be seen, is of the ordinary Watt 
type, weighted The spindle actuates a lever keyed on a 
horizontal shaft, seen in Fig. 1, extending to the back of 
both cylinders. This carries at each end a toothed sector, 
which communicates motion to another toothed sector on a 
square part of the expansion valve spindle, thus causing it 
toturn on its axis, in order to give-a greater or less admis- 
sion of steam. Some very good diagrams have been taken 
of this engine; and experiments with the Prony brake show 
on cent. of useful effect. All working parts are of steel; 

t 


he workmanship is excellent, great accuracy being in- | ~ 


by boring the two cylinders at the same operation. 
The whole arrangement is — compact, the space occupied 
being only 3 by 244 meters. The shortness of stroke makes 
this system licable to high speeds; and engines of 80 
horse power might well be constructed on this principle. 
At some future exhibition we may expect to see a compound 
engine of 100 horse power with two high pressure and two 
low pressure cylinders, each pair acting on a crank-pin set 
at right angles to the other, so as to avoid the point 
and admit of a lighter fly-wheel. 
_The shorter portion of shafting is driven by an inverted 
single > er engine, shown at Fig. 6, the same principle 
being adopted as in the larger engine, though it cannot be 
curried out under quite such favorable conditions. The 
single piston-rod is connected to the plun of the feed | 
pump, O, by the hollow cross head, P, in which the crank- 
pia travel lubrication bei 
the oileup, I. All the working parts are inclosed by the 


tract, thus avoiding leaks and repairs. If the two parts of 
the tubes were of equal diameter, there would be danger of 
ene steam rising up both branches at once, and 
leaving the bend ex to the heat of the fire, in which 
case ex n Ww ; Repeated trials have shown 
that with these boilers 9}¢ lb. of water are evaporated per 
Ib. of coal burnt. The boiler is mounted on a cast iron bed 
plate, and requires no masonry foundations. Steam can be 
got up in half an hour in a 10 horse power boiler of this 
‘ype which is therefore very suitable for fire engines. 
he boiler of the smaller ae is fed by the pump above 
mentioned, which draws cold water from the tank and 
forces it through a cylindrical heater in which it is distribu- 
ted, in the form of spray, inside a copper dome surrounded 
by the exhaust steam. In this way the feed water is forced 
into the boiler at nearly boiling point, while only cold water 
pom through the pump. The larger boilers are supplied 
y Vabe injectors, which are provided with two spaces 
communicating with the waste for preventing the steam 
from entering the suction pipe and thus interrupting the 
action. 
Besides the three boilers for supplying the engines driv- 
jng the shafting, a horizontal ec a made by M. M. V. 
bevalier and Grenier, of Lyons, supplies steam to the inde- 
pendent motors exhibited. A single flue is surrounded by 


has done its work. In this way the initial pres- |‘small tubes through which the products of combustion re- 


turn to the cham which serves both as firebox and 
smoke-box. This chamber is formed by one ring, which, as 
is often the case on the Continent, is bolted to the remain- 
der of the shell, so as to allow for cleaning, examination, 
and repairs. The joint is made with a cardboard specially 
repared by M. J. Fourlon, which is also used by M. Rik- 
ers for the joints of his steam pipes. There are likewise 
two other boilers which belong to separate exhibits, thus 
bringing up the number to six steam generators.— Iron. 
AN ELECTRIC GASLIGHTER. 

THE annexed cuts represent the clectric apparatus, con- 
structed by Mr. Gaiffe, of Paris, for lighting the 356 gas jets 
in the hall of the French Assembly. 

The battery consists of zinc and carbon elements, im- 


Fie. 1.—THE ELECTRIC GAS LIGHTING 


afforded by , mersed in a solution of chloride of sodium and sal ammo- 


niac, and is provided with heavy conducting wires, which 


pillar, 8, supporting the cylinder, and closed by the door, C. lead the current to a commutator and a Rubmkorff induction 


is arrangement the shaft and flywheel are kept low, thus | Coll, 


giving great steadiness to the engine. The governor actuates 
the expansion valve, which is similar to those of the larger 
cagine, by an arm worked by the slider, N, a vertical rod 
a lever, acting through a pair of bevel wheels, by which 
the valve spindle is turned on its axis. A screw wheel is 
also added to the spindle, to be turned by hand by means of 
& worm, so as to set the engine at any speed that may be re- 
quired, an index and scale showing the number of revolu- 
‘ons per minute. Fig 7 shows a series of indicator diagrams 
taken from 4 10 horse power engine on this principle, with- 
out condenser, in ordinary working. Careful expe 
have been made by which the useful effect is ascertained to 
be 90'4 per cent. 
is generated by three vertical boilers of the same 
on the tubular devised by M. 
» that for the smaller engine being mounted on the 
Same bed-plate. Fig. 8 shows a vertical section of this form 
of boiler; but those at the Exhibition have been provided 
a dome round the chimney, for 
ring perfect] steam. per tubes o orm 
shown in Fig. 9 ane radially from the tube plate, the 
portions of smaller diameter being toward the center. Be- 
sides permitting of a larger number of tubes being got into 
* given space, this arrangement has the advantage of giving 
jemarkably quick The smaller 
r the center are exposed to the greatest amount of heat 
rom the fire; their surface is also relatively greater than the 
Portion, so that the circulation is very ms To 
Prevent particles of water being blown upw to the | 
crown of the boiler and being drawn along with the steam | 


‘o the cylinders, a baffle plate is fixed over the exit orifices, | 
of this form 
ond 2- 


Wa in the section. One great advan 
of tube is the freedom with which they can 


ii 
If the commutator is in a horizontal position, as is shown 


Fre. 2. 


in Fig. 1, the current is closed and the induction coil pro- 
duces a series of sparks, which can be conducted to any de- 


sired jet, by means of the switch and the Seohonging rod, 
which is provided with a glass handle, and is connected with 
one pole of the Ruhmkorff coil. As soon as the rod 


is brought in contact with one of the buttons on the switch 


plate, the current will pass through the corresponding wire 
to the corresponding burner. Bach burner is provided with 
a lighter, Fig. 2, and as the spark from one end point 
of the lighter to the other the spar one the gas, which 
has been previously turned on. The lighters consist of cop- 
per wire provided with a small platinum knob at the _ 

e closet contain the switch, commutator, and Ruhm- 
korff coil, is provided with an arrangement which raises the 
commutator as soon as the door is closed, whereby the 
circuit is interrupted.—Newesie Hrfindungen und Erfahr- 
ungen. 


THE LONTIN SYSTEM OF ELECTRIC LIGHTING. 


Tue collection of apparatus now being exhibited by M. 
Lontin at the Palace of Industry, at Paris, includes: 

1. A continuous current-exciting or supply machine, de- 
8 for feeding the light machine. 

. An alternate current light machine, the arran ent of 
which allows of the production at will, either of a small 
number of powerful foci or of a large number of small 
ones, 

8. A voltaic are electric regulator, which allows of several 
lamps being placed in the same circuit. 

4. A current regulator for the platinum wire incandes- 
cence, and which is applied to a row of lamps. 

We will rapidly examine these different apparatus, which 
are really of interest not only on account of their ingenious 
arrangements, but also because of the applications of which 
they are susceptible. 

THE EXCITING MACHINE. 


It is easy to understand the operation of this pagesstas hy 
referring to the Gramme machine, whose principle is un- 
doubtedly understood by the reader. On a wheel, which 


M. Lontin calls a ‘magnetic pinion,” are arranged forty 
small bobbins in ten rows of four bobbins each (Fig. 1, next 
page). In each row the bobbins are arranged as a helix, and 
are provided with a core of iron in the center. They thus 
constitute a series of electro-magnets, which, in revolving 
between the poles of the la 
AA, assume polarities whi 


, or tndueting electro-magnet, 
change at every half-revolu- 


APPARATUS OF THE FRENCH ASSEMBLY CHAMBER, PARIS. 


tion. The induction currents produced are gathered in a 
analogous to that in the Gramme machine by means 
of brushes formed of thin sheets of co , and which rub 


on the collector. The inductor, A A (the yoke of which 
forms a base to the apparatus), is excited by the current of 
the machine, that is to say, its wire is in the circuit of the 
bobbins through the intervening brushes of the collecior. 
The continuous current which is produced-by this machine 
is sent into the light machine. 


THE LIGHT MACHINE. 


This is composed of a series of electro-magnets, B B 
(Fig 2), fixed on a ring, the wires of each of them end 
in an apparatus called a manipulator, and the operation 
will examine on. In the interior of this 
ting of electro-magnets revolves a magnetic pinion formed 
of i teeth. Each tvoth is a plate of iron surrounded by 
its magnetizing helix. The current from the exciting ma- 
chine, arriving by F, is conducted by a rubber to a ring, a, 
conpected with ope of the extremities of the magnetic 
pinion: After traversing the 24 bobbins, A, it leaves through 
a second ring and a second rubber, and returns to the ex- 
citing machine. The winding of the wires is euch that the 
poles developed at the extremities of the plates of iron 
alternate, a north pole succeeding a south one, ard go on. 
On causing the magnetic pinion to revolve rapidly, the 
teeth of the latter, on passing before the bobbins, B; de- 
velop currents which are due to. a change of polarity of 
the cores at every of a tooth cf fhe nion before 
the bobbins; and these have been called by M. du Marcel 
r interversion currents. When a machine ie working 
normally and making 360 revolutions per minute, there are 
produced 8,640 changes of polarity in the bobbin, B, or 144 
rsecond, Asa result of this, the wire of the induced 
bbins will, in every second, have been traversed by 72 
currents flowing in one direction and 72 
All the ends of the wires of the bobbin, B, reach ma- 
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nipulator, M, and are attached by binding screws, m. This|for instance) the intensity of the current becomes great inert, the plate returns to its first position, and the 

manipulator permits of communication being made as|enough to melt the wire. M. Lontin has very nicely re- movement takes place as long as the intensity of the ¢ 

desired between ull these bobbins, either in tension or in| solved the problem in the construction of the regulator does not return to the limit fixed by the regulation of gy 
uantity, and in any number. With the machine now at| represented in the annexed cut (Fig. 3). The current enter- spring A single regulator may be used for severa} 

the Exhibition, and with an appropriate manipulator, there | ing by one of the binding screws of the lamp, traverses the at once, and we have represented in Fig 4 a row inw 

may be established 24 different circuits, each of which will| wire of an upright electro-magnet and the incandescent | ten platinum spirals are maintained at the desired degree gp 


8390 


“A 


supply one lamp; or, all of the bobbins being arranged in! spiral, and comes out through the other 


binding screw. 


Fie. 1.—M. LONTIN’S 


a single circuit, one powerful lamp may be supplied. In 
most cases, to obtain lights of medium tntonall, two or 
four bobbins are used in asingle circuit. In an experiment 
made xt the terminus of the Railway of the West it was found 
possible to supply twelve regulators placed in a single cir- 
cuit, a result which has not been obtained by any other sys- 
tem up to the 7 time. By proper combinations of the 
lever handles, I, of the manipulator, the circulation of elec- 
tricity ina given circuit may be instantaneously changed, 
some of the bobbins suppressed, new ones brought into 
play, and, in a word, the intensity of the circulation of 
electricity may be so adjusted as to produce the effect de- 
sired without in any way changing the system of the 
machine. 


THE VOLTAIC ARC REGULATOR. 


M. Lontin’s electric regulator is based on the laws of 
derived currents, and its application to M. Lerrin’s lamps at 
the station Saint Lazare of the Railway of the West has 
been attended with happy results. The law of derived cur- 
rents may be cupvoned simply as follows: When from any 
electric source there issue two circuits with different resist- 
ances, in each of them there passes a current whose intensity 
is in inverse proportion to the resistance. If we compare 
the source of electricity to a reservoir of water placed at a 
certain elevation, and the circuits of unequal resistance to 
two delivery pipes of unequal diameter, we know that the 
larger pipe will allow of the greater outflow of water; and 
just so the less resistant circuit will allow the greater quan- 
tity of electricity to pass. Starting from this principle, it 
is ~~ understand the mechanism of M. Lontin’s regula- 
tor. he current from the machine passes through the arc, 
and through an electro-magnet of very fine wire, and which 
is consequently very resistant. The armature of this electro- 
magnet, when it is inactive, arrests the mechanism which 
serves to approximate the carbons. The apparatus being pro- 
perly regulated, the greater part of the current passes into the 
voltaic arc, because its resistance is infinitely weaker than 
that of the electro-magnet. But upon the wasting away of 
the carbons, the resistance of the voltaic arc increases with 
their distance, and the result is that the intensity of the 
current which traverses the electro-magnet increases until 
it is sufficient to cause the latter to attract its armature 
(which is sustained by a spring regulated beforehand) and 
to set free tbe mechanism that draws the carbons toward 
each other. In proportion as such approximation takes place, 
the resistance of the arc diminishes, and the electro-magnet 
becomes. weaker and drops its armature; and then the latter 
arrests the forward movement of the carbons, and so on. 
The regulator is thus reduced to a very simple affair. 


THE CURRENT REGULATOR. 
Electric lighting by incandescence, although very expen- 


Fia. 2.—LIGHT MACHINE. 


sive as compared with that by means of the voltaic arc, 
nevertheless presents some advantages which warrant its 
use under certain special conditions. The greatest obstacle 
that has hitherto been met with is the difficulty of prevent- 
ing the fusion of the platinum spirals trave by the cur- 
rent, when for any cause (the increased speed of the machine, 


EXCITING MACHINE. 


| The first-named screw is also connected with the core of the 
electro-magnet, and the second one with a small vertical 
plate whqge upper part carries a little iron button which 
faces the electro-magnet. A small spring, which is regulated 


Fie. 3.—AUTOMATIC REGULATOR. 


by band, excercises a certain amount of tension on the plate 
and keeps it free from the electro-magnet. So long as the 
| current bas a certain intensity, the little button, which forms 


‘an armature, remains free from the core of the electro-mag- 


| temperature by a single regulator like the one we have just 
described. ‘The ten lamps are mounted in tension in thy 
same circuit. The spirals are made of platinum wire omg 
millimeter in diameter, and the ten represent a length of 
wire of about 2°5 meters. Twelve similar incan 
spirals may be ——— by the use of eight bobbins, or, 
ird only of the light machine of the type that we hays 
A twenty-four bobbin light machine, then, % 
capable of supplying thirty-six spirals, and consequently of 
se thirty-six luminous centers. This to us seems fp 
a manifest progress in the problem of the division of 
the electric light. otometric experiments will show yg 
whether there is any real advantage in pushing to sug 
limits a division which has hitherto been quite unfavorabjg 
to electricity as regards production of luminous effects, We 
ought to feel indebted to M. Lontin for having shown tha 
division is possible, and perhaps the day is not far distangs 
4 when it will also be economical. 


THE WRITING TELEGRAPH. 


ImPRoVEMENTS have been recently patented by Mr. 4. 
Cowper in bis method of transmitting telegraphic signals 
known as the writing telegraph, which we illustrated ang 
described. According to that method, the movements of g 
pen or style at the sending station were caused to introduce 
varying resistances into two electric circuits connected with 
the receiving station, so that the varying currents in acting 
upon two electro-magnets at the latter station caused these 
to impart movements in two directions at an angle to each 
other to the receiving pen or style, whereby this was made 
fe reproduce the writing or characters produced by the send- 
pg pen. 

Srcording to the present invention, instead of making the 
movements of the style or pen introduce varying resistances 
into the line circuit, Mr. Cowper causes them to produce 
greater or less strength of current by bringing into the cir 
cuit a greater or less number of battery cells or parts thereof, 
| Or, instead of employing the direct currents from the bat- 
teries or other sources of electricity, he employs for the line 
circuit induced currents varied in strength by the move 
ments of the style or pen, for which purpose it may be con- 
nected to iron cores sliding longitudinally within solenoids 
or to solenoids sliding over fixed cores. e variation in the 
strength of currents sent into the line circuit may also be 
effected by combining various numbers of battery cells with 
various resistances in the following manner: 

The contact bars worked by the sending pen or style, be- 
sides passing over successive plates connected through vari- 
ous resistances to the line wire, also pass over successive 
plates respectively connected to various numbers of battery 
cells, these two sets of plates being so arranged that at the 
one extreme of its stroke the contact bar makes connection 
from the smallest number of cells to the greatest resistance, 
and conversely. Each contact bar may be made to slide in 
guides and have two projections on its under side, one 
sliding over a set of contact plates connected to the resistance 
coils, and the other projection sliding over a set of contact 
plates connected to the battery cells, and the pencil being 
connected to each by a connecting-rod, so that as the ope 
rator writes battery cells are added and resistance coils left 
out of the circuit when greater power is wanted; or battery 
cells are left out and resistance coils are taken into the cir- 
cuit when less power is wanted. 

In the first arrangement the receiving pen was connected 
by a system of threads or wires to two horizontal soit iron 
cores or bars mounted on axes within fixed coils through 
which the varying currents were passed and situated be- 
tween the poles of fixed magnets; or the varying currents 
were passed through the coils of fixed electro-magnets, s0 
that the varying movements of the said cores or bars were 
imparted through the threads to the pen. 

ccording to one of the improvements, in place of this 
——— a single movable soft iron bar, tube, or needle, 
| is used, which is connected directly to and is in line with or 
| parallel to the pen or style, being suspended between two 
fixed electro-magnets or two sets of such magnets situated 
at a right or other angle to each other, through the coils of 
which electro-magnets the varying currents of the two 
cuits are made to pass. The needle being connected to two 
springs acting upon it in opposite directions to those in 
which the two sets of magnets act upon it, it will be seem 
that varying currents passing through the one magnet or set 
of magnets will produce varying movements in the one diree 
tion in the needle, while the varying currents passing through 
the other magnet or set of magnets will produce varying 
motions in the other direction at a right or other angle to the 
first, and these motions being imparted directly to the penor 
style will cause this to reproduce the characters written by 


Fre. 4—BENCH OF LONTIN’S INCANDESCENT PLATINUM LAMPS. 


net; but if the current exceed such intensity the electro- 


magnet attracts the button until contact takes place. Thus | 


there is a direct route established for the current, which 
iron core and | small plate; but into 
the spiral, which is thereby protected, there merely passes 
a very feeble current. Then the electro-magnet Loseenes 


the sending pen. The suspension of the needle so as to eB 
able it to pS in every direction may either be effected by 
| resting it on a point or on a universal joint at any part of its 
| length, or it may be suspended from a spring or from a flex 
ible thread or wire. It may be either rigidly fixed to the 
leon or style, or the latter may be supported independently 
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pina needle be so connected thereto that the pen is 
of the cede orice the motions of the needle in a@ more or 


caused 
manner. 
the course of the fixed electro- 
sensitive as possible to slight variations in the current 
. are made of bundles of fine wires or thin plates. In- 


oying a separate needle or separate needles to 

of the pen itself may be pivoted or 
* ded vertically over the paper and have fixed on it a 
of iron exposed to the varying attraction of electro- 
in the two directions acting in opposition 
ing it in the opposite directions. The elasticity of the 
itself or the needle which carries it may serve instead of | 
Lark springs. In order that the pen when it is pivoted may 
more easily traverse the surface of the paper, it is of advan- 
to give the paper at the place where the pen moves over 

rm coinciding nearly with — 
; i int of the pen moves round its pivot. For 
pen 10 paper is passed under a bent plate with a 


aes pen, the bend of the plate givin 


certain amount 0 
moves over it. 


ss in a light spring clip, so that it can be readily 


withdrawn therefrom when required, but is firmly held 

when in use. This clip may be made asa hole or 
dot in a light spring admitting of a small amount of vertical 
motion so as to allow the pen to give to inequalities of the 


In order to secure the pen to the rods, 


‘According to another improvement, which has for its 
object to raise the pen from the paper when it ceases to} 
write, the pen or style is controlled by a spring acted on by 
an electro- et through the coils of which the currents of | 
the two circuits are made to pass, so that on the passing of | 
such currents the pen is allowed to descend by the action of 
the electro magnets in opposition to the spring so as to come 
in contact with the paper strip, while, when the currents are | 
caused to cease by raising the sending pen on the compie- | 
tion of the word or character transmitted, the spring raises | 
the pen out of contact with the paper, thereby causing each | 
word or character transmitted to be written separate from | 
the other or others adjoining it, as iu ordinary writing. In! 


needle, or bar which gives it motion, its lower end | pape 
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Aw ordinary carbon or autotype print consists of a gela- 
tinous relief containing a pigment, of which the base is gene- 
rally carbon in the form of lampblack, and the various 
thicknesses of this Reena gelatine produce the lights 
and shades of the picture. The first step of the Woodbu 
processes consists in the production of a similar but mu 
thicker relief, and, this relief being forced into a sheet of 
lead by hydraulic pressure, yields a metallic reverse, which 
may be used for a peculiar kind of printing in gelatinous 
inks; or the metallic reverse may be reproduced in copper 
by the electrotype process, so as to form a plate suited for 
the ordinary process of plate printing; but in such a case it 
is necessary that the relief should be made rough by the 
addition of (say) powdered glass to the mixture from which 
the tissue was originally prepared. 

The gelatinous preparation used for making Woodbury- 
type tissue may vary considerably in composition, and the 
tissue itself may either consist of an isolated film of the 
composition, alike on both sides, or it may have one side 
strengthened by a flexible support, such as collodion or 
per. The following method ef preparing the tissue and 
relief will, however, be found so certain that with moderate 
care failure is highly improbable: Seventy-five parts of 
Nelson’s transparent sheet gelatine and twenty parts of loaf 
sugar are dissolved in one hundred and seventy-five parts of 
water, after which two parts of liquid ammonia, five parts of 
glycerine, and two-tenths of a part of phenol are added to 
the warm gelatinous solution, Two-tenths of a part of Indian 
ink are now rubbed up with fifty parts of water, and, after 
the liquid has been filtered through paper, it is stirred into 
the previously mentioned composition. The mixture, hav- 
ing now been strained through fine muslin, is ready for use; 
but if it be intended to make rough reliefs, suituble for the 
faity-ink process, fifteen parts of finely-powdered glass 
should be stirred in after the strainin 


To prepare the tissue: a plate of glass is immersed in 
warm water, together with a piece of moderately stout 
yaper about half an inch smaller each way than the plate. 

he paper is next 
a clear margin of g 


ueegeed down on the plate, so as to leave 
all around it; and, all surface water 


THE WRITING TELEGRAPH APPARATUS. 


place of raising and lowering the pen for the above described 
purpose, the surface over which the paper strip travels may 
be made to rise and fall slightly, together with the paper, by 
the action of the electro-magnet and spring. 

Fig. 1 is a plan, and Fig 2 an elevation of an instrument 
constructed according to the latest invention. A is the glass 
siphon receiving pen, suspended by a spring; B is a thin 
disk of soft iron, having a central hole, into which is inserted 
4 plug of cork or other suitable material, C. The pen, A, 
fits into a central hole in the plug, C, and its lower end pro- 
jects a short distance below the said plug. The pen may fit 
the hole in the cork plug with sufficient friction to support 
the weight of the plug and disk, and retain them in their 
ap eg position on the pen. Or the pen may be a loose fit 
in the hole, and be retained in position by wax or any suit- 
able cement. D, E, are electro-magnets placed at right 
angles to each other, each capable of moving the pen by 
attracting the disk, B, which acts as an armature to both. 
Each of these magnets is connected with ove of the line 
wires, Fare the fine springs, which supply the necessary | 
resistance to the pen against the pull of the magnets, the | 
~ being connected to those springs by the threads, F?, F*, 

» the last two of which are attached to the post, F*; G is 
the traveling slip of paper, upon which the message is writ- 
ten by the siphon pen. It is driven by clockwork or other 
suitable mechanical means at a uniform relative speed to the 
Paper in the sending instrument. 
om sending apparatus shown is similar in its construction 

that described in the former article above referred to. 
: currents from the two batteries, instead of being con- 
ge. through wires fixed to the connecting-rods attached to 
pencil, are conveyed to the springs, §*, S?, which bear 
ee the ends of the said connecting-rods respectively. 8°, 
po are small portions of insulating material, such as wood 
- vuleanite. The resistance coils are formed of long, con- 
ti uous Wires wound on long bobbins, H, Fig. 2. Connec- 
pre ~ made by other short wires, J, from the long ends 

.\ails, K, of the contact plates to loops, I, formed on the 
he continuous wires, and projecting at the suitable 

It Fgannecessary to illustrate the modifications above 
coat » as the explanations are sufficiently complete. The 
Ww line apap has been working well on the L. and 8. 
fie = further modifications are sure to be suggested 


PHOTO-PRINTING. 


having been chased away by means of the squeegee, the! 
paper-covered plate is placed, paper side upward, in a level 
position, and while it is still warm a layer of the gelatinous 
mixture, about one-tenth of an inch thick, is poured on it. 
When dry the tissue is not removed from the plate, but is 
sensiti by flooding its face with a five per cent. solution 
of potassium bichromate, this being allowed to act for four 
to ten minutes, according to the temperature. The plate 
bearing the tissue is now set up in a draught of warm air to 
dry, and under favorable circumstances this end may be at- 
tained in six to eight, hours, while tissue originally prepared 
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squeegee, and by | through the glass it is to see 
ect contact has established between plate 

the tissue in every part. The tissue should then be al- 
lowed to remain at rest on the plate for about ten minutes, 
in order that perfect adhesion may be established between 
the tissue and the glass, after which the plate should be 
placed in warm water (say) at about 40° Centigrade. After 
the warm water has acted on the tissue for a few minutes, 
the layers of gelatine farthest from the plate become so far 
softened that one corner of the paper backing can be lifted, 
after which the sheet may be stripped off, leaving the greater 
part of the gelatine adherent to the plate. The complete 
development of the relief. or washing away of those parts 
unacted on by light, is now a question of time, ten or twelve 
hours being often yes to obtain the most satixfactory 
result. During this development the temperature of the 
water must be so regulated that the solvent action shall be 
slow, and the softened gelatine must be occasionally rinsed 
from the face of the relief by means of a jet of warm 
water squirted out of an India rubber injection boitle ora 


syringe. 

All superfluous gelatine being dissolved away, the relief 
is next well rinsed in cold water, and the plate is then set up 
in a moderately warm place to dry. When dry the relief 
can readily be removed from its aoneers = plate by 
cutting through the collodion film near the borders of the 
plate, and then carefully lifting one corner with a sharp- 
pointed knife, after which it becomes easy to strip off the 
collodion pellicle bearing the relief. The relief must next 
be moulded in lead, and this may either be done by direct 
pressure or by means of a rolling press, if the relief be a 
rough one, intended to serve for the production of an ordi- 
nary copper printing plate; but if the relief should be a 
smooth one, destined merely for the production of a reverse 
in lead, it is necessary to employ direct pressure, It will be 
well to consider this latter caze first, after which some de- 
tails as to the copper-plate process can be considered. 

The dry relief is laid on a truly-surfaccd steel plate, which 
is about half an inch thick, and provided with a surrouad- 
ing framework of thin steel rims, which project upward 
about three-eighths of an inch above the face of the steel 
plate, the upper edges of these rims being beveled off so as 
to form cutting edges. A piece of sheet lead about three- 
eighths of an inch thick, and sufficiently large to go beyond 
the steel rims, is now laid over the stee) plate, a piece of mill- 
board is laid over the lead, and the whole is pany by 
means of a hydraulic press to a direct pressure of about five 
tens for each square inch of surface. Under these circum- 
stances the cutting edges being first forced against the sheet 
of lead, cuts out a piece of this metal of the exact size of 
the steel plate on which the relief rests. These beveled 
edges, having now passed through the lead and the mill- 
board, come in contact with the iron platen of the per 
press, and as these border pieces are so bolted on to the edges 
of the plate as to allow of them being forced downward by 
the pressure of the platen, the piece of lead which was cut 
out is brought gradually down on the relief with so much 
force as to lead to the production of a perfect counterpart in 
metal. It will be noticed that all side strain on the gelatine 
relief is avoided by this boxing up of the lead during the 
operation of moulding, as the metal is prevented from 
escaping laterally by the side strips of steel, while the box 
thus formed is closed at its top by the pasteboard which is 
placed over the plate of lead. 

The lead mould thus made should be fastened down to a 
basis of plate —= by means of a piece of softened sheet 
gutta percha, the mould and the glass being also gently 
warmed. It is scarcely necessary to say that, in applying press- 
ure to the mould in order to thus mount it, a piece of plate 

lass should be laid over its face to protect it from accij- 
ental flexure. 

The gelatinous ink te be used for printing consists of an 
po sms solution of gelatine colored by Indian ink or any 
other suitable pigment. The solution may contuin three, four, 
or five per cent. of gelatine according to circumstances and 
the quality of the gelatine, the rapidity with which the 
solution sets u the mould affording indications as to the 
right strength. A very excellent imitation of the tone of a 

ver print can be made by mixing Indian ink with a suffi- 
cient quantity of madder lake and indigo, as sold ready 
prepared for water-color painters. It is convenient’ to mix 
these pigments with water or glycerine so as to obtain a 
semi-fluid color which can be added to the gelatinous solu- 
tion as required. The proportion to be added will neces- 
sarily vary accerding to the depth of the relief. To judge 
as to the proper amount of pene, some.of the warm ink 
should be poured on the mould, previously rubbed with an 
oily piece of flannel, and the excess having been forced out 
by means of a piece of flat glass, the ink remaining in the 
hollows of the mould should appear as a picture — 
all gradations of the original. Extended shadows withou 
detail indicate too much pigment, while, if the picture 
reed be weak and flat, more pigment must be added to 
the i 

Afier any addition of pigment the ink should be carefull 


with the sensitizing material in it would have been so moist | filtered through fine muslin in order to remove coarse parti- 


as to require a much longer time—a very important matter 
when the tendency which moist bichromated gelatine has 
to become spontaneously insoluble is considered. 

The dry tissue is now to’be exposed under a negative, and, 
unless considerations as to size force one to the contrary, it 
is best to allow the tissue to still remain on its glass te. 
All negatives should be masked round their edges by a black 
border placed on the side farthest from the film and extend- 
ing beyond the limits of the tissue, the object of this being 
to keep the borders of the tissue soluble, otherwise it woul 


not be easy to establish adhesion between the tissue and the 


surface on which the relief is to be developed. 
The exposure —which need not be made in direct sunlight 


or other parallel rays—is about six times that required for ; 
| surface of the platen. 


an ordinary carbon print. After the exposure the tissue is 
removed from the glass by cutting round the edges just 
within the limits of the paper; one corner being then lifted 
by means of a penknife, it easily separates. The most con- 
venient surface on which to develop the relief is a thickly- 
collodionized glass which has been soaked in water until all 


traces of alcohol and ether have been washed away; but in | 


order to insure the ultimate separation of the collodion film 
from the glass this latter should have been French-chalked 
or waxed in accordance with directions given in previous 
chapters. 

The exposed tissue, now removed from the glass plate on 
which it was originally prepared, is next soaked in cold 
water until it is tolerably flexible and soft. after which it is 
laid, exposed face downward, on the collodionized plate, 
this latter having been well flooded with water, care being 
taken to avoid the inclusion of air-bubbles. A piece of 
waterproof cloth having now been laid over the back of the 
tissue, all excess of water is expelled by means of the 


cles. If, in the case of the above-mentioned trial as to the 
intensity of the ink, the glass be allowed to remain on the 
mould until the gelatinous ink has become set or gelatinized, 
any attempt to remove the glass will also bring away the 
solidified ink, which now forms a transparency on the glass, 
In the above manner, then, transparencies for the lantern or 
stereoscope are printed, and no further directions for this 
kind of work are required. If, however, large-sized trans- 
parencies are to be printed, it becomes convenient to have 
some kind of a press in order to insure that all excess of the 
gelatinous ink shall be forced out. 

A very convenient form of press for Woodburytype print- 


ing is constructed somewhat like a lever copying press, and 


it is convenient to attach a piece of plate glass to the lower 
Five or ten minutes being generally 
required for the complete setting of the gelatinous ink, onl 
a small number of impressions can be produced at ea 

ress; but as one operator can attend to six or more presses, 
i becomes a point of convenience to arrange these ona 
circular table, which revolves in front of him. 

The operation of printing on paper or other similar sub- 
stanee resembles the above. only the paper is interposed be- 
tween the mould and the giass plate, this latter being, as al- 
ready mentioned, attached to the oa of the press. In 

case the mould must be rubbed with the oily flannel be- 
being flooded with the ink, and the paper used must be 
uniform in thicknessand prepared with a solution of sbellae, 
the object of this latter precaution being to prevent its becom- 
ing so and penetrated by the warm yelatinous solution. 


In order to prepare the paper a fine and close-textured sam- 
ple of the raw material, such as Saxe paper, is floated for 
few seconds on a solution prepared by boil 

bleached shellac. and 


ove pound of 
six ounces of borax in two gallons of 
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water. The paper, after it has dried, should then be sponged 
over with a warm, three per cent. solution of gelatine, in 
order to destroy the repellent action which the sbellac 
surface would otherwise exercise on the relatinous ink 
Being once more dried, the paper is now very carefully rolled 
between burnished metal plates in order to render it quite 
uniform in thickness. Woodbury type paper, ready for use, 
can be obtained from Liesegang, of Disseldorf, consequently 
the beginner can spare himself the trouble of prepar- 
ing it. 

he prints require soaking in a saturated solution of com- 
mon alum for a few minutes, so as to render the gelatinous 
images insoluble, and after this a short immersion in clean 
water is required to remove all excess of alum. Nothing 
now remains but to hang the prints up te dry, and after 
this to mount them just in the same fashion as if they were 
silver prints. 

As regards the production of leaden reverses from the 
rough reliefs intended to be counterparted in copper, — 
can be more satisfactory than the direct-pressure method al- 
ready described, but this process is impracticable in the case 
of large work, owing to the enormous pressure which would 
be required. A satisfactory reverse can, however, be ob- 
tained by the rolling method if the following directions are 
attended to: A sheet of lead is rolled out to about the thick- 
ness of ordinary writing puper, this operation being per- 
formed on the burnished steel plate of the usual photo- 


graphic rolling press. The relief is now laid, face upward, on | solution will be 
the base plate of the press; over this is placed the thin sheet! used in a dipping 
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has been varnished and its face slightly oiled, the copper is 
deposited on until a printing plate about a sixteenth of an 
inch thick has been built up. Nothing now remains but to 
remove the plate and to trim its back and edges with a file, 
after which any retouching which may be required can be 


performed. 
The t series of articles now comes to a close, and 
although many interesting and important processes have 


necessarily been passed over without mention, an endeavor 
has been made to treat of those which have, or appear likely 
to acquire, the greatest commercial importance. 

T. Bonas, F.C.S. 


INTENSIFYING GELATINE NEGATIVES. 
I erve, for the benefit of your readers, the formula which 
up to the present time I have found most efficient: 


Bichloride of mercury (dissolved in 6 
ounces of water)....... grains. 
Iodide of potassium........ 
Hyposulphite of soda................-.120 grains. 


Pour the iodide solution into the mercury solution, then 
add the hypo, when the red precipitate caused by the addi- 
tion of the iodide will be immediately re-dissolved, and the 
ready for use, The above mixture may be 

bath or dish, or poured over the negative 
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so that the wood shall not be soiled in an . the 
cleansing process is put off until the design is the 
color is apt to come off in rubbing. The same Leceseity for 
the w being perfectly clean exists when it becomes 
necessary to polish it. Mix the colors to be used with 
white, which will prevent their | into the wood, 
renders them opaque. Brilliancy is given to the ool 
also by this use of body color. Being now ready tg paint, 
begin with thedark shades, reversing the order set dows 
for transparent colors. After up the different }j 
finally put in the high lights. Colors such as Vanigts 
brown and crimson lake can be used, although dark color, 
for they become bright and add much to the brill ot 
the picture when it is varnished. Use the ordinary wag, 
color brushes as they are better adapted for painting on Wood, 
The painting finished, it should be polished in the fo 
manner: Pass a coating of patent white size OVET Le entige 
wood, and after it is thoroughly dry, repeat the oper; tigg 
Then when this second coat is dry apply the vena with 
a large soft brush, working it regularly lengthways, or from 
top to bottom, and when this is dry, apply another coai 
working from sidetoside. Continue this process alt 

until the desired polish is obtained. White spirit 

is the best to use. 

Panel painting, which isone of the most popular forma 
painting on wood, is executed as ordinary painting og 
any smooth well-seasoned and close grained wood, aa a 
pine, beech, oak, or chestnut. The wood may be left pial 
or gilded, and so much of the surface as is not to be coven] 


SUGGESTIONS IN DECORATIVE ART.—DESIGN FOR TABLE AND CHAIR, BY A. POESSENBACHER. 


of lead and then some six or eight thicknesses of moderately 
hard paper. These are then passed to and fro under the 
rolier four or five times, the pressure being gradually in- 
creased. Unless the sheet of lead is too thick it will not 
stretch under these circumstances, but will set down closely 
on the relief, so that when the backing papers are removed 
the relief and leaden sheet remain adhering to each other on 
the base plate of the press. A moderately thick sheet of 
Faery percha, .ather smaller than the leaden sheet, is now 

eld to the fire, so as to render one surface a little soft, care 
being taken not to let the heat so far penetrate as to soften 
much beyond the surface. This is now laid, softened side 
downward, on the leaden sheet, and made to adhere by re- | 
peated gentle rollings. When all is quite cold the edges of 
the leaden sheet may be turned back over the gutta percha, 
a little India rubber solution being applied to promote ad- 
hesion, after which the whole may be passed under the 
roller once or twice more. The lead-coated gutta percha 
block being now lifted from off the base plate, the gelatine 
relief is carefully stripped from its face. 

A copper wire being now tied round the edge, and the 
surface very slightly oiled, any parts of the lead which 
should not be coated with copper are varnished, and the 
plate is put into the electrotyping bath until a sufficiently 
thick coating of copper is deposited to serve as a mould for 
the actual printing plate; but the thickness requisite will 
depend on the size of the plate and other circumstances. 
The leaden impression being now removed from he copper 
mould, this latter is soldered to a wire. wnd,< _its k 


upon the pencil. 
, crumb of bread, keeping apiece of waper under the hand 


(From the Workshop.) 


after fixing. The intensifier, made as above, acts very 
quickly, a few seconds being usually sufficient to give print- 
ing density to the thinnest negative; if required to work 
slower, add more hypo, which will also alter and improve 
the color of the negative, and prevent any tendency it may 
have to become of a yellow or orange tint in the half-tones. 
Wash well after intensifying. 

The above method is 
only really method 
negatives.—B. J. Hdwards, in 


te be at present the 
intensifying gelatine 
ic News. 


PAINTING ON WOOD. 

Very effective work-can often be done in water-colors on 
wood. and it is an art which has many devotees. Some ar- 
tists have acquired great success in the painting of birds on 
wood, and have most faithfully reproduced the fineness and 
delicate tracery of feathers and plamage, but the ordinary 
worker had best confine his powers to more simple subjects, 
and material of all sorts will not be found wanting. It re- 
quires great care, cleanliness, and nicety, and otherwise good 
work is often marred by carelessness in these particulars. 
When white wood is emploved. which is generally the best 
for beginners to use, the following method may be followed. 
Supposing a piece of chestnut, which in its natural state is 
very white, to have been taken, first draw the design, either 
sketching or tracing it, and taking care not to lean too heavily 
Then clean the wood carefully with a 


by the may be worked into a if desired. 
There of preparin the ood for painting 
old method being to gild the surface of the wood itself, 9 
that the grain may be seen through the color, the new Me 
thod being to cover the wood with a composition upon 
the gilding is laid, and as this is perfectly smooth, no 
whatever will appear. The former is perhaps the more & 
tistic, the latter is the prettier of thetwo. Prepare the woot 
as follows: Put on three or four coats of a mixture of whit 
ing and warm size, sufficiently thin to lay on with a brash, 
and when dry rub gently with pumice stone and water 
quite smooth. Lay on a coating of gold with a camel's belt 
brush, and after drying, add another coat of very thin sis 
Upon this is laid the gold leaf and another coat of size © 
rotect it, and the panel is then ready for painting. Ther 
8 a form of panel decoration now quite general, 
of squares of wood the size of tiles, inlaid as borders 0 
dados. When they form a dado, four squares together may 
make the pattern, or it may be arranged in diagonal or pe 
pendicular lines. The squares may be of gilt or plain wood, 
or both alternately, and painted in a continuous desig®, 
with a bird, flower, butterfly, or conventional figure on every 
other one. Wood painting in monochrome is scarcely S 
corative or distinct enough for complicated subjects. 
borders were employed, however, made by painting a 
light wood with oak brown in a conventional pattern, oF 
the squares be made of light wood and painted in the sm 
way, this would serve the purpose. Above all, the greatest 
care must be taken not to overdo or confuse the 
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If the wall 
its co 


eid some scattered flowers upon it. A dado of one 
an, and a wall of another, are ugly to say the least. If 
decorati 


is to fulfill its mission, it must 


ii as 
inf is subservient to it, good 


—An 


MORRIS KETCHUM. 


Tae recent death of Morris Ketchum, the eminent banker 
financier, railroad builder, and manufacturer of loco- 
rominent charac- 

most critical pe of its existence. rn in 
in Saratoga county, of this State, in 
, he attained unaided, in after years, and through 
the efforts of his indomitable will, a position which few men 


and 
ines, recalls some of his most 
—_ ae the timely aid he lent the 


the year 1795, 
have ever reached in this restless and progressive country. 


Yet, for all that, he was modest in disposition, courteous in 
nd, as our esteemed neighbor, the World, rightly 


a's man whose left hand would often give away 


i charity what his right hand daily collected in the way of 


the world’s goods.” He was not only the builder of princely 


iribe national credit, and of several banks and banking 
institutions. As the intimate friend of Secretary Chase he 
rendered, through him, invaluable services to the nation 
after the disasters of Bull Run, when the finances of the 
country were at the lowest ebb, by taking up alone the 
entire first national loan, which he subsequent “ placed ” 

his friends. Previous to that, when the retary of 


the Treasury under Buchanan announced, intentionally or 


otherwise, at the beginning of the conflict for the preserva- 
tion of the Union, that there were no funds in the treasury, 
and the “paper” of the country should go to protest, 
Morris Ketchum stepped forward and gave his check for 


half a million, without a receipt or national obligation of 


any sort whatever. He was the projector of two of the 
most important and costly railroads of the country, viz , the 
New York and New Haven, and the Illinois Central, as 
well as the founder of the greatest locomotive works, which 
give employment to thousands of industrious mechanics, 
and the first to adopt, in his splendid farm near Westport, 
Conn., the earliest improvements in agricultural imple- 
ments, which, in spite of his multifarious occupations and 
gigantic undertakings, he managed with the skill of a prac- 
tical farmer. Here, surrounded by a most devoted circle of 
loving relatives and friends, he employed his leisure 
moments improving his demesne and dispensing the hospi- 
talities of his beautiful mansion to native as well as — 
visitors with as much ease and grace as could be found 
polished Europe. Nor were his guests and numerous atten- 
dants the only recipients of his kindly treatment and cour- 
teous hospitality; they were shared alike, to a great extent, 
by the dumb brutes of his domain, and even the innocents 
of the air, for he was as gentle in disposition in his domestic 
relations as he was vigerous and courageous in his financial 
operations. The writer well remembers a trifling incident 
which came under his observation while a guest of his in 
his couatry-place which in a great measure shows the kindly 
disposition of his host in this respect. One day, while the 
men were engaged mowing a field of wheat under his imme- 
diate supervision, the scythe of one of them struck the nest 
of a starling, or some such bird, while in the act of feeding 
its young, and so sudden was the movement that the 
creature had no time to escape by flight; it was pic up 
by the man with it head completely severed from its body, 
while its young escaped unhurt. The circumstance was 
soon noticed by the farming banker, and recollecting that 
another bird of the same species had chosen the piazza of 
his house to build its nest, he brought the young one home, 
and watching the opportunit 
quitted its nest in search of food for its brood, placed the 
stranger among the latter, and sat down to watch the result. 
Presently the bird returned with a worm in its beak, and 
very quickly discovered that things were not all right at 
home. Quid faciendum? A few moments of reflection 
evidently convinced the bird that he also was there on suf- 
ferance, and might as well follow with good grace the 


good example of the rightful owner of the aie, for , 
e flew away | 


after feeding the worm to his own offspring, 
soon returned with another worm, which he generousl 
transferred to the stranger. Many such instances of kind- 
ness might be related on the part of the great banker, if 
time and space would permit. But it was within the scope 
of his social and business relations, of his love of country 
and his reverence for her institutions, that Morris Ketchum 
displayed his sterling qualities. Among our own acquainc- 
ances we are familiar with an instance of the unbounded 
nerosity which was one of his most prominent traits. 
any years ago there arrived at our shores a distinguished 
exile from South America in search of, like so many of the 
same class, the = and security which it is our pride 
'0 offer to mankind. With the stranger came a son of his, 
who, having received a liberal education in land, spoke 
and very readily found his way to our 
Society. Here he formed the acquaintance of Morris 
am. who, from that moment until his death, at the 
ee of 84, never ceased to extend a friendly band and 
faa hospitality to the stranger in our country, and 
a the political animosity which had driven away father 
a from the land of their nativity had ceased and ee J 
bmw invited to return through a select mission, Mo 
a offered to charter a steamer and fit it up at his own 
— to bring them home in becoming style, but the 
i ernment of the United States assumed the right to do 
Prete m twe national vessels, which were placed at their 
posal. The obligations of the father to his country and 


“ther political considerations compelled him to remain, | 


ee only temporarily, as is often the case in those tur- 
the we ics, but the son preferred to live in and breathe 
of the land of Morris Ketchum to the last. 


_ CEMENT FOR GLASS, EARTHEN, AND WEDGWOOD * furnace. This chamber was furnished with an iron door, 
WARE. 


commends the following as a 


x 
that the isinglase warm water, and leave it in a warm 


to be painted in panels, the dado must 
with the rest of the 
tself be decorated, the wall above 


restf and f 
eacefu 1, and every hue eature in a room 
ad its mite to the formation of a harmonious whole. 


t be borne in mind in wall or panel paint- 
— ober forms of decoration, and if every- 
results should follow. 


lroads, and locomotive engines, but the founder 


when the parent bird bad | 


lens <4 posed ne, hanaeae of the coil passed out at the other in the form o 
a3 ae one ounce of Russian isinglass, cut it in small | superbeated steam. Several difficulties attended this form 
” ruise well, in order to separate the fibers; then pede gay the chief bein 


place 
may dissolve, which will require from | result being the formation of « loose black oxide on the sur- 


adopted, and which is found to answer well in practice. 
Here the steam is generated in a separate boiler, and taken 
off at a pressure of about 10 Ib. to the inch to the super- 
heater, which consists of a coil of iron pipe, 1 in. in diame 
ter and about 40 ft. long. This coil is placed in the furnace, 
and is protected:at the sides and ends by slabs of fire brick. 
The superheated steam through the pipe, ¢, into the 
muffle, A, which is of brick, experience having shown that 
this answers better than iron, besides being cheaper. This 
muffle is heated by a furnace underneath, the flues passing 
up on each side of it, and meeting ina chamber above. The 
excess of steam and the hydrogen escapes through the pipe, 
d, and discharges underneath the boiler furnace. In carry- 
ing out the process the muffle is first heated to a temperature 
of about 500°, when the articles to be treated are introduced, 
the door is closed, and the temperature is restored. The 
superheated steam is then admitted, and after a period vary- 
ing from five to ten hours, the surfaces to be treated are 
covered with a protecting coat of black oxide, which appears 


ounces of alcohol, and when this is ready, transfer the isin- 
glass from the evaporating dish to a tin can (an empty ether 
can will be found convenient), heat both solutions, and add 
the mastic solution to the isinglass in small quantities at a 
time, shaking the can violently after each addition. While 
still hot strain the — through muslin cloth and put up in 
half ounce bottles. I have found this cement to be very 
valuable, and articles, such as mortars, graduates, etc., 
mended by it, have been in use for years, and, in fact, 
seem to be stronger than they were originally. 


THE BARFF PROCESS FOR PRESERVING IRON. 


Proressorn Barrr’s process for the protection of iron 
surfaces, brought before the public a few years since, and to 
which reference has already been made in these columns, 
“p to be now introduced on a commercial scale. The 
(7) Ject-of this process is to deposit, on the surface of the iron 
be protected, a coating of black oxide which is closely 


to 


Fie. 1—THE BARFF PROCESS FOR THE PROTECTION OF IRON. 


| adherent to the metal. To secure this adherence was for a| to offer an effective protection against every oxidizing 
| long. time found to be the chief difficulty of the process,| agency. This very interesting process is now commercially 
| which consists in the exposure of the iron to be protected to — by the tless and General Iron Com 
| the action of steam in a heated chamber. At first saturated | 97 Cannon Street, London, who have several sets a 
steam was employed, which produced a covering of red | tus in use, the largest muffle being 7 ft. wide, 3 ft. high, 
| oxide, reduced by the liberated hydrogen to metallic iron, | and 12 ft. long—Hngineering. 
| became superheated. nis oxide, however, remai n the | 
form of minute scales on the surface, which could be freely | DEPHOSPHORIZATION OF IRON. 
detached. This difficulty was surmounted by the use of Mr. J. E. Sreap, of the firm of Messrs. Pattinson & 
superheated steam, the remainder of the process being the) Stead, analytical chemists, of Newcastle and Middlesbo- 
same. By this slight modification the iron so treated rough, lately read an interesting paper before the Cleveland 
becomes covered with a thin film of black oxide, adhering Institution of Engineers. in the Literary and Philosophical 
so closely to the surface that it is detached orly with great | Society, Middlesborough, on the Dephosphorization of lron. 
_ om The chair was occupied by Mr. John Gjers. The subject is 
Fig. 2 shows the form of apparatus first designed for the | of the greatest posable importance to the ironmakers of the 
application of superheated steam to this purpose. The North of England, and, consequently very general interest 
is manifested in it. Mr. St has been closely associated 
| \ with Mr. E. Windsor. Richards, of the firm of Messrs. 
Bolekow, Vaughan & Co., through whose exertions the 
Thomas & Gilchrist process of making steel from Cleve- 
land iron has been brought to a successful issue. Under 
the head of puddling, and the effect of the different condi- 
tions of the puddling furnace, Mr. Stead described fully the 
removal of phosphorus, showing first that when the charge 
| was at an excessively low temperature the metal rapidly 
‘became solid, and retarded the elimination of the pnos- 
[emery Second, that when the metal was puddied at as 
| high a temperature as possible it showed that there was a 
| greater removal of phosphorus. ‘lhird, that when iron was 


y, of 


used containing no silicon it proved clearly that the theories 
| advanced by Mons. Pourcell, Mons. Gautier, and others, were 
| not correet, they mary held that it was absolutely neces- 
| sary that silicon should be present in iron in order that phos 
| phorus should be eliminated. Fourth, that when manganese 
‘was present in considerable quantity, a very perfect elimi- 
nation of phosphorus resulted; that a larger amount of man- 
| ganese at first retarded the elimination, but when the ratio 
of manganese and phosphorus were about equal, then they 
passed out together into scoria, leaving only 0°06 per cent. 
of phosphorus in the finished product. Fifth, the cre! 
process as originally conducted showed that about 70 or 
| per cent. was eliminated. He showed also that it was not 
| due to the effect of manganese in the scoria in the peeing 
furnace that there was a beneficial effect in the removal o 
phosphorus, but that it was due to the manganese in the 
pig itself. He described the process of Mr. Isaac Low. 
thian Bell, M.P., which was known as the fluid oxide 
process, and remarked that the important discovery 
was due to that gentleman, that at comparatively low 
temperatures fluid oxide of iron had a maximum action © 
in which a tube was fixed to allow of the eseape of the on phosphorus and a minimum action on carbon when 
hydrogen formed during the process. The water atone present together in fluid iron. The process of Mr. 
was, as they knew, conducted at a low temperature. The 
was reduced during the from 1} 
to 0°28 per cent., and the carbon from 3°57 to 322 per cent. 
Nz. Stead next described the Krupp process, which had 
been in operation for several years at the Essen works, and 


Fie. 2. 


superheater consisted of a coil of pipe placed within a fur- 
nace; one end of this coil extended upward for a height of 
84 ft., and entered a cistern which was kept supplied with 
water; the other end entered an iron chamber placed above 


that the steam frequently 


into the chamber wiihout being superheated, the 


thee four to forty-eight hours. Evaporate this to about face to be Meta air also sometimes penetrated into.the by wh'ch it was shown that iron containing about 0°75 per 


Ounces. Next dissolve one-half ounce of mastic in four furnace. 


was reduced to 0:10. The lecturer 


shows the arrangement subsequently | cent. 
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then, at considerable length, described the ‘Thomas & Gil-| cent. would be nearer the mark for practical purposes. 


christ process, which is now the subject of litigation in the 
German law courts, and which is being adopted in different 
paris of the world. In order to distinguish in terse terms 
the two Bessemer processes—the old and the new—Mr. 
Stead called the former the “acid” Bessemer process, and 
the latter the *‘ basic” process. Lime had been added for 
the purpose of causing the slag to be fluid in the silicious 
lined Bessemer converter, but it was utterly impossible to 
obtain a basic cinder in the presence of the ganister lining 
by the addition of oxide of iron or any other base. The 


fact that it was imperative to have a basic cinder and the | visable to be used by 


lining of similar character was first thoroughly recognized 
by Mr. Snelus, of Workington, and quite independently 
some time afterward by Messrs. Thomas & Gilchrist, who, | 
with the assistance of Mr. Martin, manager of the Blaenavon 
Iron and Steel Works, and Mr. E. Windsor Richards, of | 
Messrs. Bolchow, Vaughan & Co.’s works, demonstrated | 
beyond all doubt that Cleveland iron could be purified in a 
basic converter by the Bessemer process. Mr. Stead also 
described the manufacture of the brick, remarking that the | 
Thomas & Gilchrist brick was exceedingly refractory; the 
dinas fire-bricks, and even platinum, could be fused before | 
it was effected. [t was, in fact, the most refractory brick 
that had ever been produced. With regard to the process of 
dephosphorization, as at present conducted, the phosphorus | 
was removed after all the other elements were burnt out by | 
blowing after the carbon flame had disappeared, and which 
was technically known as the “ after-blow.” The silica and 
phosphoric aeid produced by the oxidization of the silicon | 
and phosphorus were absorbed at the ——_ part of the bath, 
and the upper surface of the bath of metal by the introduction | 
of about 20 or 25 per cent. of lime in lumps. It was added in | 
that form to prevent it being carried mechanical'y away by | 
the out-rushing gases. It had been noticed tha! the acid} 
nature of the cinder must be very corrosive, and also the | 
lining. It was intended to blow lime through the metal | 
in avery fine condition, and it was expected the cinder 
would be thoroughly neutralized, and cease to have an 
great injurious action on the linings of the converter. It| 
was highly probable, he thought, that when this method 
was adopted, not only would the linings be materially saved, 
but the phosphorus would be eliminated during the earlier | 
stages of the blow, a result which was most ardently desired. 
The lecturer referred to the Mushet process, and, in conclu- 
sion, he expressed a sanguine belief that the Thomas & Gil- 
christ process would eventually, and at no distant date, 
prove to be the most successful, and that steel making from 
Cleveland iron would be conducted on a very large scale, 
the steel ranking with other steels which had long been 
established, and which were extensively used. The interest- 
ing paper was illustrated by a variety of diagrams, which 
showed the different processes, and indicated a complete his- 
tory of the several methods for the purification of iron. 

At the conclusion of the reading of the paper, the Presi- 
dent stated they could not discuss such an important paper 
that evening, but after it had been printed in their Trans- 
actions they would, no doubt, fully discuss it at their next 
meeting. Mr. Windsor Richards, in moving a vote of 
thanks to Mr. Stead for his very valuable paper, said it must 
be satisfactory for pigiron makers to know that there | 
would be a good market for mottled and white iron, as 
the Germans were now asking Cleveland ironmasters for 
white iron for steel making. At Hearde and other places 
the results obtained by the use of white iron were most 
excellent. At Messrs. Bolckow, Vaughan & Co.'s Eston 
Works they had found that the Bessemer converters had | 
been defective at the nose. It was necessary to have a} 
much larger outlet, so that the gases might escape. The r| 
were getting two big and improved converters constructed, | 
so as to obviate the defects mentioned, and he hoped before | 
long that they would be making steel from Cleveland iron | 
night and day. The Chairman put the vote of thanks to 
the meeting, which was carried by acclamation. 


BICHLORIDE OF MERCURY. 


Tue prominence lately given to this chemical will, no} 
doubt, lead to a considerable amount of experimenting with | 
it, if not even to its regular and systematic employment in 
the dark room. Mr. B. J. Edwards’ process with iodide of | 
potussium has provided a solution of such a bandy nature 
that it is likely to be permanently employed for the ameliora- 
tion of thin negatives. 

There is a strong argument against the employment of | 
mercury in any form in connection with an image of silver, | 
in the knowledge that it has so uniformly resulted in giving | 
a fugitive character to the negative in whatever manner it 
has been applied. rue, there have been, as publicly stated, | 
instances of negatives treated with mercury having retained | 
every original characteristic; but such cases are very rare, and | 
cannot be allowed to form a precedent till a full and com.- | 

lete exposition of the circumstances of their production 

comes attainable. Hence, till experience traverses the old 
rule, it must be held in the highest degree unsafe to allow a 
negative of any value to be beautified by mercury, notwith- 
standing the very great inducements offered by such a 
process as Mr. Edwards’. From the earliest days of the wet | 
collodion process this salt bas been used for the purpose of 
intensifying negatives, one of the oldest methods (and a 
favorite one) being the intensification of a itive by the | 
use of mercury, followed by hydrosulphide of sodium. 

The name of the salt under consideration has undergone 
some singular changes, according to the theories held as to 
its chemical formule and the position of mercury in the 
scale of the elements. While bichloride of mercury is a 
correct term, “calomel” is known as ‘‘ chloride of mercury ;”" 
but change the atomic weight of mercury and the salt we 
are writing upon becomes the “ chloride” and calomel the 
“*sub-chioride.” To avoid any misconception it hus been 
recommended to call the subject of our article “* perchlo- 
ride,” as being the salt containing proportionately the 


atest amount of chlorine, that being a point unaffected | chlorine 
Its popular name is “cor-| in a small porcelain flask and raised this to a bright 


y theories of nomenclature. 


Boiling water will dissolve it very la: 
58 96 per cent. In alcohol and ether it is much more solu- 
ble, one part dissolving in two and a half parts of either of 
these liquids. Chloride of ammonium, again, adds con- 
siderably to the solvent power of water, as do also hydro- 
chloric and nitric acids. 


One of the most brilliant pigments known, called the | 


colormen “‘scariet vermilion,” is obtained by the precipita- 
tion of the bichloride by iodide of potassium. It is, how- 
ever, an unstable and unsafe color, and one by no means ad- 
hotographic colorists—not only on 
account of its fugacity, but from the possibility of its action 
upon the picture 

It is this iodide which is formed in Mr. Edwards’ in- 
tensifier. It many singular properties, and is 
capable of undergoing several modifications. It will be 
observed in adding the iodide that at the moment of pre- 
cipitation the color is yellow rather than red, but it quick] 
changes to the beautiful scarlet. The same yellow color is 
obtained by gently heating or subliming the red iodide, and 
some very interesting effects can be obtained from it. Thus, 
if a card be covered with the yellow modification, the gen- 
tlest pressure caused by passing a style over it will cause 
those parts to revert to the original scarlet color, and the 
effect is produced of scarlet writing upon a yellow ground. 

The iodide is soluble to a slight extent in alcohol, and it 
is, therefore, quite possible that a useful modification of Mr. 
Edwards’ process might be obtained by alcoholic solution. 
For making the pure iodide eight parts of the mercurial salt 
require ten parts of iodide of potassium, the two sults being 
dissolved separately and then mixed and the resulting pre- 
cipitate carefully washed. It may be interesting to know the 
full extent to which the scarlet iodide is soluble in iodide of 
potassium,and accordingly we may state that two atoms of 
iodide of potassium in concentrated solution will take up 
three of the mercuric iodide at a boiling temperature, but 
that one atom will crystallize out upon cooling. 

We may conclude our remarks upon this curious com- 
pound by drawing attention to its virulently poisonous 
nature. A very small quantity is sufficient to destroy life, 
and its action is acrid and of a most painful nature. There 
are no perfect antidotes, but if by any accident some of the 
| bichloride should be swallowed, the best thing to administer 
|is the white of a few eggs beaten up with a little water. 
| Failing this, milk or even soup or water may be administered, 
| followed by an emetic of about twenty grains of sulphate of 

zinc. There are cases of poisoning on record from the ab- 
sorption of this poison through the skin, so that we earnestly 
caution any one intending to make much use of mercurial 
intensification to be most careful in guarding not only against 
its being accidently swallowed, but also against cutaneous 
absorption.—British Journal of Photography. 


COATING IRON WITH COPPER. 


Tue following is a description of a new process of coating 
iron with a film of copper, which is of French origin. The 
metallizing bath and proportions of ingredients are indicated 
in the following directions: First, 35 parts of crystallized 
sulphate, or an equivalent amount of any other t of co 
per, are precipitated as hydrated oxide by means of eoustie 
soda or some other suitable alkaline base; this oxide of cop- 
per is to be added to a solution of 150 parts of Rochelle salt 
and dissolved in 1,000 parts of water; to this 60 parts of 
best caustic soda, containing about 70 per cent. NaO, is to 
be added, when a clear solution of copper will be formed. 
Other alkaline tartrates may be substituted for the Rochelle 
salt above mentioned, or even tartaric acid may be employed; 
but in the case of tartaric acid or acid tartarates a small ad- 
ditional quantity of caustic alkali must be added sufficient 
to saturate the tartaric acid or acid tartrate. Oxide of copper 
may also be employed precipitated by means of hypo- 
chlorite, but in all cases the proportions between the copper 
and the tartaric acid should be maintained as above, and it 
is advantageous not to increase to any notable extent the 
proportion of the caustic soda. The object to be coppered 
is to be cleaned with a scratch brush in an alkalino organic 
bath, attached as a cathode, immersed in the coppering bath 
and treated with the usual precautions, when it will become 
rapidly coated with an adherent film of metallic copper. 

As the bath ually loses its copper, oxide of copper as 
above prepared should be added to maintain it in a condi- 
tion of activity; but the quantity of copper introduced 
should not ordinarily exceed that above prescribed as com- 
pared with the quantity of tartaric acid the bath may con 
tain. If the quantity of copper notably exceeds this propor- 
tion, certain metallic irisations are produced on the surface 
of the object. These effects may be employed for orna- 
mental and artistic purposes. According to the time of the 
immersion, the strength of the current and the proportion 
of copper to the tartaric acid, these iridescences may be pro- 
duced of different shades and tints which may be varied or 
intermingled by shielding certain parts of the object by an 
impermeable coating of paraffine or varnish while the irides- 
cent effect is being produced on the parts left exposed. All 
colors, from that of brass to bronze, scarlet, blue, and 
green, may be thus produced at will. If it be desired to 
deposit nickel, the only modification of the above process 
requisite is the substitution of precipitated oxide of nickel 
for the oxide of copper, produced by precipitation, as above 
mentioned. 


VOLATILITY OF PLATINUM IN CHLORINE. 


SEVERAL years 
platinum foil inclosed in a combustion tube, to full 
ignition in a slow current of chlorine gas, for twenty- 
four hours. The tube behind the foil was found covered 
with brilliant and very perfect — of platinum, whose 
form could be recognized by the unaided eye. To test 
still further the question of the volatility of platinum in 
8, the author placed some platinous chloride 


rosive sublimate;” and as for some purposes it has, compara-| red heat in a furnace. After cooling, the flask was carefull 


tively speaking, an extended use, it is the designation under | broken, and the 


which it might be safest to ask for it at the local chemist’s. 
According to modern theories, its name at present is ‘‘ mer- 
curic chloride.” 

Mercurial salts in general have a peculiar interest to the 
chemist, and the bichloride is no exception, it being almost 
the only normal soluble salt which is not partially decom- 

»sed by solution in water. According to the text-books, 
t is soluble in water of 20° C. to the extent of 7°39 per 
cent. Whether or not the samples obtainable in commerce 
are less pure than those employed in determining its solu- 
bility we cannot say; but we have not found that when the 
indicated quantities have been dissolved by the aid of heat 
they have been retained on cooling, and we think that 5 per 


latinum was found to have sublimed, 
| partly as a network of oc Is in the neck, and partly as 
| distinct crystals on the sides and bottom of the flask. The 
| author thinks this experiment of importance in connection 
with Meyer's dissociation of chlorine; since it is not true, as 
| the paper of Meyer asserts, that nothing but chlorine is 
volatilized on heating = chloride. ‘Indeed the obser- 
vation of Meyer that the volume of chlorine was one-third 
reater than at lower temperatures, is completely explained 
y the equation Pt,Cl,=2Cl,+ Pts=6 volumes, two volumes 
| being platinum vapor. Moreover the problem is still more 
| complicated if, as the experiments of Troost and Hautefeuille 
| hove rendered probable, platinous chloride is itself volatile 
as such. —Ber. Bork Chem. Ges. 


ly—to the extent 


ago, Seelheim heated a piece of thin | 


| ALLOYS OF GALLIUM WITH ALUMINUM, 


ECOQ DE BoIsBAUDRAN has been studying the 
which gallium forms with aluminum. If the latter megs 
used in large proportion, the two must be heated pretty 
strongly even toa dull red. The alloys thus obtained 
| main brilliant, and do not sensibly attract oxygen from 
the air during their formation. After cooling, they 

| brittle and but slightly coherent. They decompose cat 
water, better water at 40°, with elevation of temperatum 
|evolution of hydrogen, and the formation of a 

| brown powder which becomes white flocks o 
alumina, almost the whole of t gallium being Set free jg 
globules apparently free from aluminum. The slow 

tion of bydrogen by a solid alloy is considerably quicken 
by contact with a globule of liquid gallium, owing to ey. 
tric action. Surfused gallium dissolves aluminum even hg 
low 15°, forming very brilliant liquid or y alloys, whig 
decompose water with great energy. rdinarily this d 


y composition is spontaneous; but sometimes a globule of alloy 
a 


is inert when thrown into water, while another f 

the same mass is immediately active, and even renders 
first so upon contact with it. On touching the } 
|alloy with a fragment of solid gallium, crystals 

| which are pure gallium, and which do not act on 


is remelted by the heat of the hand, the alloy regaing jy 
activity. 


CLIMATE CURE [N NERVOUS DISEASES* 


By F. Huronmson, A.M., M.D., late Passed Ags 
Surgeon, U.S.N. 


GENTLEMEN: I am to address you this evening upon why 
I term ‘‘ climate cure” for cases of diseases of the nervom 
system. The various sanitaria of the globe have been th 
resort of invalids ever since the most remote historic 
and in so far as diseases of the respiratory tract are cop 
cerned, every known resort has been carefully investigated, 
tabulated, and published. Every one knows, or can 
ascertain by reference to records close at hand, the air press 
ure, the temperature, and the amount of moisture in the 
atmosphere of almost any of them—ard, furnished with thes 
data, can apply them to individual cases with more or leg 
success. But I hope to be able to show you that soi 
vastly different from this is essential when we come to cop. 
sider the protean forms of nerve derangement. 

As a majority of the diseases above referred to are 
the resuit of lack of nutrition, it will be evident that rem 
dial measures must be such as tend to promote an increase 
of assimilative power—a better metamorphosis of certain 
elements of food into nerve cells. Now, while tonics and 
stimulants play a leading part in the treatment of these ilk 
it is only as adjuvants t they can be useful, when the 
assimilative functions lie dormant by reason of general nerve 
exhaustion. It is the fashion to prescribe bitter prepam 
tions of steel and bark, of strychnia and phosphorus, of aloo 
hol and chloral, until the wearied stomach rebels and wil 
stand no more. And when the most eminent authorities ip 
the profession have made themselves widely heard in favor 
of a different course, there can be but little excuse for a com 
tinuance in the same routine of treatment that obtained 
twenty years ago. The chief trouble with our physicians 
seems to be that this matter of climate cure is very generally 
overlooked, or, at best, but cursorily glanced at. Patients 
are sent to the sea who should to the mountains; thos 
needing thin, highly oxygenated air, to the sea; patients who 
have not vitality enough to stand the freezing point of Fah 
renheit go to Minnesota, and those whose lymphatic temps 
rament and plentiful adipose tissue would stand any amount 
of cold, are directed southward. In too many cases such 
advice, as blindly followed as given, proves but the finger 
= to another world. I haveseen case after case of tuberce- 

ous lung sent to the moist, soft airof Florida or Nassau, and 

| result fatally, which would, in all human probability, have 
taken a different course in an inland climate—one at the 
same time dry and warm. It should be constantly borneia 
mind that an elevated temperature is by no means the most 
important — to consider; that it is the dew point, the 
saturation level of the atmosphere which needs to be kept 
steadily under observation. Broadly speaking, keep pe 
tients suffering from pulmonary disease in thin dry air, and 
nerve invalids in heavy moist air. 

The sea air, far from land, often puts to rest neuralgiasand 
nerve-tire, and effects the final cure of the patient. We 
| commend the sea voyage. 
| Avoid the rail! When surrounded with every comfort 
| possible even to a Pullman car, its disadvantages are nume 

rous and great. Rest there is none, nor proper food, and 
sleep comes only when sheer exhaustion compels it. Give 
me two patients bound, let us say, to Southern California, 
one of whom shall go by rail and the other by the isthmus 
route, and the difference upon arrival will be wo 
During the sea trip of four weeks with the daily increasing 
comfort which familiarity with ship surroundings gives, 
the glimpses of tropical life caught at Panama and up the 
Mexican coast, with regular meals and regular sleep, im 
provement is rapid and thorough. 

It is my desire to present here, with all possible force, the 
necessity of physicians speaking upon all points connect 
| with climate cure, from actual experience, or of refraining 
|from speaking at all. With men _—— in every = 
‘aia whom years of travel and experience have 


familiar with the important points in climate cure, ther 
should be no danger of misdirection; and if I am su 

in impressing upon you the fundamental truth of the nece® 
sity of investigating thoroughly the points for ard — 
any specified resort, I shall be content. Books on cima 
tell us but little—they are usually compilations of statisti? 
and figures made by some non-professional observer; and 8 
single visit 5 intelligent physician to Minnesota in 

ter or to the West Indies, is worth more to him than a d& 
cade’s record of temperature, barometric or hygromettt 
pressure alone. When we read of certain average baromt 
tric pressure and range of temperature, accompanied by t 
dew point for the same time, nothing seems easier thas @ 
settle in one’s mind: ‘‘ That is just the place to send Mr. J. 
| Exactly the climate for his weak lungs!” But if he: will 
accompany Mr. J. to the enviable locality, you may find be# 
easily figures.can mislead. A thousand subtle influenc™ 
| which are utterly beyond instrumental measuremeni-* 
thousand seeming trifles, of which you cannot know except 
by personal investigation—frequently more than nullify 
| advantages which you hoped to secure to him by the chang% 
Mr. J. worse. an 
spring, one of our physicians placed under my 
‘Iady who had been for twenty years a sufferer from ti 


* A lecture delivered before the Providence Medical Association, N# 
8, 1879.—Medical Record. 
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prevalen merican disease, neurasthenia—nerve-tire. 
wy b= the care of various eminent practitioners 
& nd, shortly after her first visit, brought with 


& file of copies of prescriptions, which was a curiosity in | 


, preparation of iron; of cinchona bark and 
chnia and its compounds; of phospho 
and its emulsions; in fine, of every sub- 
animal, vegetable, or mineral, which is knowr or 
At to possess a specific influence upon the nervous sys- 
‘was thereby represented. The poor lady told me that, 
Wem, ve accumulated quite a stock of these drugs, she would 
ode take several kinds in the day, hoping—to use her 
hit the mark with some one of them. 
"The trouble was, there was no mark to bit. The assimi- 
lative glands were paralyzed, and the only effect of a con- 
ce of such a regime must of necessity bave been 
harmful. Asshe could not then leave the city, I directed 
her to stop at once all forms of medication, to confine her- 
self strictly to a skim-milk diet, and commenced daily appli- 
cations of a very fine faradic current over the head and upper 
of the body. Nothing was so difficult for her to do as 
uish the old habit of taking medicines, and she would 
tly beg her husband, in piteous tones, for her beloved 

” But he resolutely seconded my efforts, commencing 
by consigning to the flames the domestic pharmacy, and she 
was already gaining when, a few weeks later, I advised her 
to go to Newport for the summer. Now she is returned— 
after a season at the seashore—after regular salt baths and 

air exercise, and after four months’ rigid adherence to 

s milk diet—so much changed for the better as to be scarcely 

i In passing, I may say that I consider New- 

port one of the very best summer climates for nerve invalids 

in the world. Its advantages are too numerous to even 

allude to—its chief drawback being that one’s purse is de 

there with an ease and rapidity which startles the 
unaccustomed visitor. 

Since 1858 I have devoted a portion of every year to travel; 
and for the last six years in company witb a small number 
of patients—nerve invalids all—we have sought such lands 
as seemed best suited to our needs, and in one instance only 
bas the change of climate failed to be of benefit. The 
changes thus wrought, often by single voyages, are due to 
rest and the subtle influences of total change. Rest, enforced 
by the confined precincts of the ship, and made sanative in 
a high degree by ocean breezes—rest from business cares and 
worries, from home duties and home work. 

All the functions of life—notably those peculiar to women 
—are performed with great regularity at sea, after the pre- 
liminary fillip of sea sickness, and no appetizers are neces- 

A ship, attentive service, and first-class fare, 
are imperious necessities. and I am glad to say that our 
leading coast lines now leave but little to complain of in 
these matters. 

The journey should be a sufficiently long one. If the pa- 
tient be a man of business who has torn himself loose from 

interests with infinite difficulty, the advent of a daily 
mail laden with requests for advice or solutions of trouble- 
some details, or the presence of a telegraph station with its 
possibilities of instant communication with cares which 
should be left behind, are disturbing factors in our scheme 
of cure. It is better to get entirely beyond their reach, or 
at least, far enough away to make any idea of return before 
the appointed time entirely out of the question. No newsis 
good news, and the proverb loses its triteness when once you 
— of the great channels of communication of the 


It is better not to go alone. Even if acquaintanceship is 
not made until arrival on shipboard, the knowledge of com- 
mon interest, of a common object to be attained, —- 
produces a warm cordiality, which often ripens into friend- 

Then, too, it is much less expensive for a party than 
fora single person. 

It should be borne in mind that there is no more exhaust- 
ing work in the world than sight-seeing. Nerve and muscle 

give way under the heavy burden, and the brain cannot 
properly care for impressions which succeed each other so 


its alkaloids ; 


rl 
nigh 


rapidly, For this reason, I rarely recommend European 
resorts to nerve invalids There are none of them that can; 


question is: Where shall we send them then? Within easy | and who has gained an enviable 


tion, assures me that 


reputa’ 
reach of our shores I know of but three places combining the there is no place in the West Indies where an American in- 


uisite 
the Windward Islands. 


propose briefly to review in turn. 


ualifications, namely, Bermuda, the Bahamas, valid may be sé soon and so utterly at home. An English 
the Pacific coast there are community, no interpreters are needed: the winter climate 
| the Sandwich Islands, making in all four resorts, which [| is delicious, with a 4 of about 14° Fabr., from the coast 

Azores and Canaries | to the elevated ‘plateau in 


the background; accommodations 


are placed out of the category, by reason of irregular, indefi- | are plentiful and good; prices moderate, and society first- 


nite communication and utter vacuity of everything but cli- | class. 
mate after getting there. The Bermudas, our nearest neigh- | just here: I have noti 
bors, naturally come first. Distant only about six hundred | who are among the earlier visitors 


miles from our coast, easily reached a weekly line of 
steamers from New York, with one class hotel, the 
Hamilton House, and numerous private boarding houses, 
they offer many attractions. The climate is g its win- 
ter range, however, being a little too low for our invalids — 
60° to 66° Fahr.—while the islands are swept by constant 
breezes, There area number of islets in t up— 
some five bundred in a t only one of them (St. ree 
is of any importance, and is the military station of the col- 
ony, as well as the winter naval station of Her Britannic 
Majesty’s North American Squadron. Owing to the curious 
shapes of some of the islands, and the numberless channels 
which coral zodphytes have wrought between them, boating 


is almost as necessary as in Venice, and offers to the viaitor 


constant abd healthful amusement. But this and occasional 
impromptu entertainments by the officers of the station and 
their friends are all the amusements to be had, and it is but 


a short time before anticipation of ‘the steamer day is the | the Sandwich Islands 


staple a of thought and conversation. There is another 
drawback which is more serious. Owing to its position far 


| 


And one very im t matter suggests itself to me 
in more than one resort, that those 

— the cream of it. As 
soon as the natives learn the fact Americans delight in 
being humbugged and in paying exorbitant prices for the 
luxury, they accommodate them in a liberal manrer. It 
takes about five years to get the thing fairly into their heads, 
it being so totally opposed to their simple ideas of honesty; 
but once planted, it grows with marvelous rapidity. 

But of all the sanitaria for nerve disease in the world, the 
one which is nearest perfection has been placed by distance 
at the disposal of our friends of the Pacific slope—the Sand- 
wich Islands. With a choice of climate from tropic to 
northern temperate, there is everything to tempt and abso- 
lutely nothing to repel the seeker for health and recreation in 
these isles of the sun. 

As to dew point, that, too, is under complete control: itis 
only necessary to change one’s location a few miles to 
change it; for, on the windward side of the island it rains 
almost a on the lee side, scarcely ever. I cons 

the best place in the world for a nerve 
invalid, and would not qualify this assertion in any way, 
were they as accessible cur Masters friend es Oak 


from any main land, the dew point is high, the atmosphere | fornians. 


fully charged with saline vapors. 


frequent high winds, which are sufficientl 
outside exercise uncomfortable, and at times almost im- 


"This, in itself almost a/| 
sine gua non, is rendered an objection by reason of the very | conce 
rapid to make | or Nassau fora stay, and the steamship trip for a shorter 


yracticable for women, on account of the driving salt mist. | 
uring the winter of 1877-8, I bad several patients there | 


who came home no better than they went, and various visits 
to the islands have convinced me that the main trouble was 
too low temperature with too much high wind. 

The Bahamas come next, and, in my opinion, offer to the 
East American people the most valuable health resort in the 
world, if cases sent there are only carefully selected. The 
temperature is just right—70* to 75° Fabr.—with a remark- 
ably small diurnal range of variation, rarely more than three 
or four degrees; its dew point high and steady; its streets 
clean, with perfect drainage through the interstices of the 
coral, from which all the islands are formed, and the societ 
of the gg city, Nassau, remarkably good for a toot 
calcolony. Its hotel, the Royal Victoria, is a fine building, 
comfortable in all its appointments, but, under its present 
management, is ill kept and anything but attractive. Pri- 
vate boarding houses, where prices range from nine to twelve 
dollars a week, are numerous and excellent. As for amuse- 
ments, they are plentiful. No one can tire of sailing in the 
beautiful harbor, nor of driving through the island forests of 
native pine. There is notime of the day or night, except 
an hour just after sunset, when visitors may not wander at 
will through the white streets, or row about — the green 
water of the harbor. The disadvantages are, t all meats 
and most vegetables are supplied from New York, and are 
not always either plentiful or good. If one is content to 
live upon conch food, as native diet is termed, he would do 
far better than at the hotel, as it is under the entire control 
of an utterly incompetent landlord. The sunglint is great 
and strong. As the streets are merely troughs cut in the 


white coral, and as the sun is almost never becloud<d, the| 
glare is very trying to strong eyes, and dangerous to weak | 
ones. Patients should not go to the Babamas who iave | 
lung complications. A large proportion of the natives die | 
from pulmonary pbthisis, and cases of rapid decline among | 


visitors of this class are numerous. The American physi- 


| by the local accident to which it 


| 


Further still south are the Windward Islands. Until) 


be reached without traversing one or more of the world’s| these charming jewels of the sea have been but little) 


great capitals, whose attractions are much too strong to be} 
; and the steady strain of a week in London or | 
Paris has more than once proven irremediable. 

There ar: comparatively few places in the world which 
offer advantages to the nerve invalid sufficiently unbalanced 
by discomforts, to which we may send them, and none 
within the limits of the Eastern United States where a win- | 
ter residence is to be recommended. Our climate is too dry, 
too ble as a rule, and the lack of adipose tissue, | 
which is almost a distinctive feature of the American, as | 
well as his peculiar nervous manner, attests the fact. In 
New England heredity plays a prominent role in transmit- | 
Ung tendencies in this direction. We are, for the greater 
part, descended from —- of pork and pie-eating | 
ancestors, whose idea of correct living was confined to the 
indispensable task of satisfying hunger, and it was esteemed 
& virtue to do this in the most expeditious and cheapest way. 

¢ blood, which was thus rendered impure, continuing to 
be impaired by a continuance of like diet, was incapable of | 
resisting malign or adverse climatic influences; and it is cer- 
lain that, either from this or some unknown reason, New 
ingland people suffer in a larger ratio from nervous diseases 
than residents in the West and Southwest. So it is essen- 
€ and time will permit, studying the idiosyncrasies 
possibilities of each case eer 


&summer home there is none equal to our own New- | a thorn, and 


port. The heavy sea fogs, which are sometimes complained | 
of, are in themselves most active agents in quieting irritable | 
nerves. Its amusements, in the way of boating, riding, and | 
oom, are unsurpassed. 
of and toil to permit freedom from business annoy- | 
ances to be secured, and it is difficult to remove the effect 


duin 


known, even as parts of the civilized world, and not at all 
as sanitaria. 

They are of all formations—coral, volcanic, 
calcareous, and primitive; and they thus offer a wide range 
o: choice as to character of scenery. Belonging to six na- 
tionalities—England, France, Sweden, Holland, Denmark, 
and Spain—each island fully imbued with the spirit and 
pride of fatherland, a trip among them offers an opportunit 
now rarely afforded of studying the effects of change of cl 
mate in modifying hereditary traits of character and in sub- 
such forms of nervous derangement as are almost 
peculiar to the country where grew the parent stem. There 
is but little difference in climate in the different islands of 
the group, all being alike tropical, only differing as to drain- 
age as they differ in geological formation. But there is a 
vast difference between them when we come to consider their 


| relative facilities for entertaining visitors. At once we must 
| drop from consideration the three most northern islands— 


Antigua, Gaudaloupe, and Dominica—which have no sort of 


accommodations for an invalid. 


But when we arrive at Martinique, all the beauties of a 
summer paradise greet us, as well as the more prosaic but 
equally necessary comfort of a most excellent hotel. 


| rounding the hotel, in fact, covering a good part of the 


island, are lovely Were it not for one pest I would 


ely gardens. ) 
| give to Martinique the palm. But there is no rose without 


\ this case the thorn is very sharp and very 
deadly. A small snake infests the island, whose bite is 
commonly and rapidly fatal. The ‘lance de fer ”—the iron 
lance—is almost exactly the size and color of a black lead pen- 


tims, with a singularly uncomfortable habit of coiling him- 
self upon chairs and seats. A certain number of natives are 


lately, owing to the extreme difficulty of reaching them, | 


Looking back, I must the palm, so far as we are 


give the pa 
directly, to the West Indies. Either Trinidad 


vacation. 

Permit me, in closing, to t a caution, of which I have 
before strongly spoken, and this time in the words of a col- 
league who is excellent authority—Dr. Beard. He says: 
‘** Traveling, indeed, is no more a specific than any ot 
medicine in nerve exhaustion. Indiscriminately prescribed, 
especially without making a differential diagnosis of the 
case, it is unscientific. It is one of the best remedies; it may 
be one of the worst remedies; it is a specific for a certain 
case; is may be precisely the most injurious thing that can 
be suggested for another case. Almost all medicines are apt 
to be used indiscriminately. But I doubt whether there is 
any medicine which is more indiscriminately used than 
travel, especially in the form of a trip to Europe.” 

I cannot too forcibly indorse his words, and it is meme | 
to this end, the p application of the theories of climate 
cure, that I have 


THE ACTION OF SALICIN AND SALICYLIC ACID 
IN ACUTE RHEUMATISM.* 


By Squire, M_D., F.R.C.P. 


THE sub is divided into two parts: the first 
with the therapeutics of acute rheumatism generally; the 
second si y with the effects of salicin ped salicylic acid 
on the d , and with the objections raised to its use, 


The treatment of rheumatic fever with iron has certain 
advantages over that by alkalies, and many methods show 
better results than the expectant; nove of them, before the 
use of salicylic acid, would markedly lower the fever and 
shorten its duration, or lessen the liability to heart disease, 
or diminish the anemia of convalescence, with its tendency 
to relapse, nor will this means altogether prevent these 
risks. In all cases of acute rheumatism we find—(1) in- 
creased tissue-change; (2) checked elimination; (3) ready 
febrile reaction of a special character. To these three con- 
ditions treatment has always been directed, the success of 
the means employed being very much in proportion to the 
power exercised over the last. As the fever is intensified 

Gg rise, direct applica- 
tions to the joints are useful. hatever relieves pain 
reduces fever, and local vascular tension bas here to be 
relieved; only when this is very limited is coichicum or 
aconite of use. Bleeding and purgatives fail to do good, as 
all evacuants fail when carried beyond what tends to restore 
the balance of elimination. Any excess of fibrin in the 
blood is not to be prevented by such means. Hyperinosis 


|is a direct consequence of the febrile state, and is di- 


} 


| times met with, the cold 


minished by whatever controls fever; fever is actually 
increased by some eliminative means, as by sweating under 
blapkets; quinine, and even digitalis, have been used with 
advantage in the fever. inst the hyper-pyrexia, some- 
is effective to this condi- 


| tion its use is restricted. In all plans of treatment 


It is too near the centers | cil, and has as great a fondness for bowers of shade as his vic- | 


while the cause remains. Still, taken all in all, itis undoubt- | killed every year by this venomous pest, and its presence | 


edly the best place in North America to which we can send 
‘nerve invalid for a summer residence. Next to Newport | 
be placed Old Point Comfort. It has a few decided | 


tages over the first named, in that, being further south, | a bustling, busy town, with 


the season is prolonged, and the autumn much less | 


item is its comparative c 
two places, it matters little w 
the summer home is chosen. 
go south of Virginia. These 
force to the coast. From Seattle, on | no regular 
fi 


ise 


The summer is not the time of trouble. 
winter resort which is most needed, 


Tt le the and the! 


| destroys, in ¢ great degree. 


» and that it is a little farther away. Another | the in 
ness. But, aside from these | at once go to the em. of our route in this direction and dis- 
on our northern sea coast |embark at Trinidad, It would be remarkable that this 

It is difficult to go wrong if | charming island should have been so long 
remarks apply | resort, were it not that there has been, until within the year, 


ual 
Paget Sound. to Talcabuana, in Southern Chili, there are authorities rather view with coolness the advent of their 
then ee only which are used for summer resorts, and, as homes into 
{2 nowise differ from our nearer stations, they may be prevail, and 


Test 
who 


, the keen pleasure which nature’s 
beauty would otherwise confer. 
Barbadoes, the eee Indies, is 


It offers, however, no especi 
id other than a pleasure call will give, and we may 


lent sho 


steam communication, and that English 
it is 
this 


a Bat a better s 
Dr. James DeWoll, 


who may got 


assured 


has been a resident of 


public buildings and excel- | 
attractions to} 


: |} amee quieted, but the pu 

ng to) and profuse 
| fever in debilitated persons, are rel 


island some ten years, | * Abstract of paper read before the Harveian Society, Nov. 20, 1879, 


| by the salicylates, were brought 


| tion is } 
remedy can act better. 


complete 
rest is essential; liquid pourishanent os milk dist is required, 
with free use of diluents, 
forward. Of the former 
series, one case, following mumps, began witb pericarditis, 
and one had endocarditis after the puerperal state; of the 
latter series, one case, following measles, had no cardiac 
affection, and the others, after varicella, began with endo- 
carditis. This is often the first sign of rheumatism in chil- 
dren; in their slighter febrile ts the heart should 
always be examined. Rheumatism is readily induced where 
tiesue-change has been rapid. It may occur so early in 
scarlet fever as to be considered part of the disease. Atter 
diphtheria, and whenever, in children, acute rheumatism 
has followed quickly on the specific fever, the iron treat- 
ment is specially useful. Nor need cardiac mischief pre- 
clude its use: it acts more as a sedative than as a tonic, and 
diminishes irritability, while it favorably modifies inflam- 
nag products; any increase of blood-pressure can be 
kept down by laxatives and perfect rest in bed, or further 
lowered by chloral at night. The great use of salicylic acid 
is, that by shortening the fever the risk of heart complica- 
; and if the heart be already affected, no 
lt slows the pulse, lowers the 
blood-pressure, and diminishes vascular tension; the fever 


is controlled better than by quinine; pain is relieved better 
than by sedatives; no secretion is checked; the naturai cri- 
sis of the disease is hastened; the subsequent anemia is less, 


the convalescence quicker, than after treatment by iron. 


and 

Kidney disease, chronic or acute, is an obstacle to the free 
|employment of salicylic acid. Other conditions may arise 
where a choice has to be made between the use of iron and 
“ of the salicylates; one or the other must be adopted, they 


cannot both be used at once. 


Salicylate of soda may be given to patients at all ages, 


and in all stages of the disease; not only is cardiac disturb- 
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deficient in urea, in these prolonged cases, is soon restored to 
its normal quality. In acute rheumatism salicylate of soda is 

ferred to salicylic acid; it is readily soluble, is neither 

tant nor disagreeable if well diluted, is more readily 
absorbed, and its effects are much more prompt, certain, 
and ma ble. Five ns of the salt equal four grains 
of the acid, a sufficient for a child six or eight years 
old; adults require three or four times this quantity. It 
must be given every two or three hours till we have some 


evidence of its action; this is to be looked for after three or | 
When six or eight have been given in this | fore tie Association the results of more than 9300 cases so 


four doses. 
way they need only be continued every four or six hours for 
another day, and can be resumed in the same way if fresh 
pain or fever arise. Salicylic acid must be converted into | 
salicylate of soda in the blood before its action on 

rheumatic fever ns; a definite quantity of the acid 
can be dissolved in presence of potash, lithia, or am- 
mouia, and be so given with or without effervescence. In- 
dividual fancies in prescribing are unimportant so long as | 
no other thing than the quantity of acid prescribed is con- | 
sidered as in any way iadeoncing the result to be sought. | 
Salicin and salicylic acid are spoken of together, for, as 
shown by Senator, of Berlin, in the columns of the Lancet, | 
salicin, when taken, is converted more or less completely | 
into salicylic acid. It has to be given in larger doses, t 
therapeutic influence is less prompt and varies with the 
rapidity of conversion, but is —e directly in proportion 
to the quantity of acid produced. Willow bark yielded sali- 
cin to Leroux in 183); from this in 1838 Piria first isolated 
salicylic acid. The acid was separated from oil of spirra 
and of winter-green by Cahours in 1844; its medicinal pro- 
perties were investigated in 1855 by Bertagnini, who pro- 
duced in himself, by taking ninety grains of the acid in two 
days, the noise in the ears by which its full influence is best 
kuown. Salicylic acid made in the laboratory, by Kolbe 
and Lantemann in 1830 was found to be identical with that 
formed by the plant; its relation to carbolic acid had been 
oteeny pointed out by Kolbe, but not until his great 

iscovery in 1874, of how to obtain the one from the other, 
was it available for general use. Without the noxious pro- 
perties of carbolic acid, it has greater power to arrest the 
action of both organized and unorganized ferments, itself | 
undergoing no change; the viiality of the former is 
destroyed, while the activity of the latter is renewed on re- 
moving the acid. For this an infinitely small quantity of 
the acid suffices; 1 to, 20,000 will preserve saccharine fluids 
from fermentation The action of such ferments as amyg- 
daline or the myrosine in mustard is as effectually checked 
by its presence as of diastase, the fibrin ferment, or the lactic 
ac'd fermentation. Such an action of salicylic acid in) 
ri:inatiaom is necessary to the full explanation of its) 
in luence in that disease; whenever the stage of acid i-| 
ration is reached, then we have the most marked effect of 
the remedy most rapidly produced. The acid character of 
the perspiration is aequired only at the skin; the acid pro- 
ducts of the change of muscular tissue are formed within the 
muscle. Salicylic acid is liberated from its soda salt in the 
blood exactly where the fermentation peculiar to rheuma- 
tism can be stopped at its origin; this arrested, time is given 
for matters acting as the ferment to be eliminated. erein 
consists the difference in action of salicylic acid in rheuma- 
tism and in other fevers. In typhoid a full dose lowers the 
temperature, as the cold bath does, but exerts no special 
action on the disease; a single dose before the febrile ex- 
acerbations is here as effective and more safe than smaller 
repeated doses; in theumatism repeated doses are most 
useful. The intimate action of salicylic acid as an 
anti-ferment is serviceable in both acute and chronic rheu- 
matisin. 

Among the secondary or indirect effects of the salicylates 
useful in rheumatism is that of increasing the excretion of 
urea and favoring the elimination of uric acid. M. Germain 
Sée noticed this in chronic rheumatism; and more recently 
M. Marrot has shown that in the acute attack this increased 
excretion appears before the joint swelling subsides, and 
eoatinues after the fever has fallen; so that not merely a re- 
moval of febrile waste but a true crisis is induced, similar 
to what may always be observed before the terminatiun of 
rheumatic fever. Another good effect is the relief of pain, 
either by soothing the peripheral nerves or relaxing the 
small vessels. by acting on the vaso-motor centers. The 
lowered temperature is from its effect on the nerve centers; 
so is the tinnitus aurium. It slows the pulse and respira- 
tion, for it is a pneamogastric sedative, and tones the heart, 
while it lessens vascular resistance. Contrary to what is 
seen in other fevers, instead of the dilated vessels allowing 
a greater production and a greater discharge of heat, the 
local liberation of salicylic acid checks molecular change, 
and the production of heatis diminished. Further evidence 
of this was given in proof of the greater rapidity with which 
salicylic acid is gy and eliminated during an attack 
than after it is over; hence, during fever a larger quantity 
of the drug may be well borne, but its action is also more 

id, and requires to be carefully watched. 

y objections to the use of this remedy have dis 
appeared since the dose has been more accurately determined. 
Less than half a drachm of the acid, or forty grains of sali- 

of soda, taken daily by a healthy man, will not pro- 

any marked effects, but fifty grains of the acid ora 
drachm of its soda salt, taken continuously for two days, | 
will do so; the effects of one drachm of the acid taken at a | 
single dos¢ will also be felt for two days. Sixty grains 
ven to a boy six years old in typhoid fever caused great | 
pression for two days. A drachm of salicylate of soda 
given one afternoon to a young woman with rheu-natic fever | 
caused delirium, which subsided in three hours. A charac- 
teristic of nervous symptoms produced by the salicylates is 
that they subside quickly on discoatinuing the medicine, 
even when during some days such quantities as 360 or 600 
grains have been taken, and have pcoduced delirium and 


probably not all absorbed. 
Fifeeen grains of salicylic acid is the smallest dose —— 
as producing nervous symptoms. Delirium occurred in two 


matism and of embolism, have been attributed unjustly to 
salicylic acid. The continuance of extreme doses is no 

erysipelas from pulmonary congestion g either 
masked or increased. 

A too enthusiastic claim of efficacy has been a hinderance | 
tothe more ral employment of this remedy in rheu- 
matism; the disease is too serious to be spoken of as hence- 
forth an affair of a few days only. Both pericarditis and 
endocarditis have been known to during this treatment. 
Is will neither prevent nor control the danger 


af | Want 


xia. That relapses are more frequent afterwards may 
| be doubted; the onus probandi rests with those who make 
| the objection. Under other treatment a patient continuously 
| febrile for ten days has no relapse because there is no re- 
| mission; the tendency to relapse after defervescence has, in 
all cases, to be guarded against; in this it is readily relieved, 


| and the time in which it is likely sooner over. At the Cork 
| meeting of the British Medical Association, the control of 
| rheumatic fever by salicylic acid was again called in ques- 


tion. Two years before, Dr. Jacob, of Leeds, brought be- 


treated, with 6% per cent. relieved in an average of less than 
three days, and discharged cured in twelve days. Only 35 
had heart affection. Dr. Brown, of Boston, U. 8., Dr 
Cavafy, of St. George's, give even better results. Dr. 
Oliver Moore, in a very complete treatise on this subject 
published in the New York Medical Journal for August last, 
gives the following results: 316 cases treated by alkalies 
relieved in 17°2 days’ average, discharged cured in 22°6 
days’ average; 305 cases treated by salicylates relieved 
in an average of 29 days, discharged cured in 95 days’ 
average. 

Wherever a smaller series of cases is met with a similar 
result appears. My own eight cases show relief in less than 


he | two days, two of them in less than a day, but they were all 


kept under care for at least ten days. e average duration 
of the eight cases treated by iron was fourteen days, half of 
this febrile, but they required long after-care. Salicylic 
acid is most useful in the most acute cases of rheumatism, 
less so in the subacute and chronic; in its power to arrest 


the spevial febrile process, at whatever period of the disease | 37 


it may be given, we have a therapeutic agent of the greatest 
value. Of the many diseases for which the salicylates have 
been recommended, excepting Meni¢re’s disease, those con- 
nected with rheumatism have been most benefited. Severe 
forms of neuralgia are noticed to alternate with febrile at- 
tacks; the vessels spasmodically closed during pain relax 
when the fever begins, and the pain yields; in such cases, 
and in one of rheumatic eczema with paroxysms of irrita- 
tion, relief fullowed the use of salicylate of soda. The secre- 
tion of bile is increased by its use; the acid can be detected 
in the perspiration, in the fluid from blisters, in the secretion 
of most mucous surfaces, and in the expectoration during 
its employment. The claims of —e acid as a prophy- 
lactic against some infective forms of disease are worthy of 
further investigation. 


PLEURO-PNEUMONIA. 
GOVERNMENT ACTION REQUIRED. 


Pror. James Law writes the following to the Secretary of 
the American Agricultural 

J. H. Reali, Esq.—Sir : In answer to your request I would 
submit the following reasons why the lung plague of cattle 
(contagious pleuro-pneumonia) should take precedence over 
ali other animal plagues in having measures adopted for its 
extinction from this continent, and why such measures, to 
be successful, should be taken by the United States Govern- 
ment, and not by the authority of individual States: 


FIRST—REASONS FOR GIVING PRECEDENCE TO THE BOVINE 
LUNG PLAGUE IN ALL EFFORTS TO EXTIRPATE ANIMAL 
PLAGUES. 

@. This is a foreign, imported Plague, which only appears 
out of the center at teeee or Asia, as the coat of coa- 
tinuous development of the specific disease germ in the 
bodies of cattle. From Holland it was introduced into the 
British Isles in 1839, for the first time in this century, and 
has since constantly prevailed; it was conveyed from Hol- 
land to South Africa in 1854, and has since continued its 
ravages there; it only reached Australia in 1858, in the body 
of a Shorthorn cow from England; it invaded the United | 
States first in 1843, in a cow bought from: a British ship by 
a Brooklyn milkman, and has never since been absent from 
Long and Manhattan Islands. It has not reached Canada, 
Mexico, Brazil, the Argentine Republic, nor our own West- 
ern and Southern States, because no infected animal has 
been imported into them. What is even more striking is 
that it has spared the hichla1d:; of Scotland, though it 
long rav the lowland: ; { .t only because the bighlanders 
breed and sell cattle, but buy none. It has spared the 
Channel Islands, too, while desolating the adjacent coasts of 
France and England, but only because no strange cattle are 
allowed to land on them; and it has also spared Spain and 
Portugal, protected by the bold walls of the Pyrenees, while 
it was decimating the herds in the adjacent provinces of 
France. The whole history of the disease shows that no 
matter what the race, climate, or management, the malady 
does not a out of the center of the Eastern continent, 
except as introduced by an infected animal; but that once 
introduced into a region it will hold the new territory so 
wag oe it meets with subjects susceptible to its influence. 
This grand fact gives us the most perfect guarantee that it 
can be expelled from America, and that when once expelled 
it will not reappear until it is reimported. 

6. As compared with the other apimal plagues existing 
on this continent, this more immediate action, 


because a success with this will be permanent, while suc- | action 


cess with most of the others will probably be but temporary, 
or only very tardily consummated as a permanent result. 

r glanders, hy malignant 
anthrax, milk sickness, tuberculosis, Texas fever, swine 


plague, liver rot, foot rot, scab, mange, lung worms, intes- 
tinal w 


orms, worms of the slid tissues, ete.—are either 

native to the soil, and may be developed anew the next day 
after we have s in extinguishing the last case, or, as 
in the case of some of the parasites, are so widely distri- 
buted and harbored in so many different genera of animais, 
in soils and water, that the work will be a herculean one to 
deal with, and the money consumed be greater tham the 
country is yet prepared to appropriate. Moreover, the 
imperfect success attainable in dealing with these other 
plagues, and the necessarily protracted nature of the work, 
would tend to alienate lic support, unless the work of 
veterinary sanitation been first placed om an irrefragable 
foundation by the stamping out of the one foreign 

e, which we know to be easy of permanent 

t. 

y stamp out vine 
te a few instances in which it hes been 
Norway, Sweden, Denmark, 

nburg, Switzerland, and 
cases of the European States are the more remarkabie 
they are surrounded yy harboring this i 
Massachusetts, which kept clear since 1865, 
80 only beeause she draws her supplies of cattle 
Had she drawa them from New 


i 


| 


New Jersey, Delaware, Eastern Pennsylvania, 
Virginia, her boasted immunity could not have Se 
tained a year. ae 

@. Danger of infection of our Western and Southen, 
stock ran Any day may about the transtenge, 
of this from our inf States to the unfems 
stock ranges. The means must be by the shipmeng 
thoroughbred cattle for the improvement of the bers. 
these ranges. I have known of several such t . 
herds cont the infection, and now have one 
under surveillance. Blood gives no immunity. ~ 

¢. Infection of these unfenced cattle ranges could jaime 
be extirpated. It has been the common hi in al 
times and climates, on the steppes of Russia, the 
lands of Australia, and the interminable ranges of guy 
Africa, that wherever this infection has reached g 
unfenced country, it has maintained its hold in spite of aj 
measures that could be devised to extirpate it. So it Will by 
Tat jon of the k 

J. Infection stock ranges means infectign 
the whole country. ese are at the source of the an 
traffic, and must diffuse the poison as they distribute th 
stock. All means of public a for stock, all pu 
loading ces, feeding ards, markets, must oe 
soon as the stream w flows through them has been po} 
luted at its fountain. 

g. The losses from sucha eral infection must 
enormous. England, with her 6,000,000 head, has lost oy 
$10,000,000 yearly in deaths alone, even thcugh the 
cattle-raising Highlands were uninfected. e, with 
000,000 head, would lose not less than $65,(00,009 
annum. But as much of the country is unstocked, and y 
our cattle are multiplying by 10,000,000 head every 18 yean 
this tax must increase rapidly year by year. What is wom 
is, that once incurred it must be permanent; there is thy 
no — of remission. 

h. The plague is most fatal in hot climates, and its 
will, therefore, increase in the Southern and Western Stag 
In Australia it has | on most destructive; in South Aftics 
the destruction of the entire infected herd was the mb) 
(Lindley); and in New York, in summer, the cases were gj 
acute, and mostly fatal. So it must be in the Gulf cog 
States, and in the hot summers of the Mississippi Valley 
In estimating our probable future losses, therefore, we mug 
allow for a far higher mortality than might be deduced from 
the above comparison with Great Britain. 


SECOND—REASONS WHY THE EXTERMINATION OF THIS De 
EASE SHOULD BE CONDUCTED BY THE UNITED sTaTm 
GOVERNMENT. 


a. It is im for one State to guard against it 
infected neighbor. Several of our infected States shown 
disposition to undertake this work. In such cases there js 
nothing to hinder the smuggling of infected cattle into th 
State that has been cleared, and the return of the seller, with 
the proceeds, to his native State, where it would be difficult 
or impossible to punish him. New York has been mud 
troubled with such invasions from New Jersey, wheres 
Veterinary Sanitary Commission exists; but how mud 
greater would be the danger if there were no restrictionin 
the neighboring State! A United States authority would 
quarantine infected herds in all States alike, and promply 
punish offenders wherever found. 

5. The disease germ may ledge in the system for thm 
months before it develops disease, as it did in the animal 
that infected Norway and Australia, or even three ands 
half months, as in the bull that infected South Affia 
Infected cattle may, therefore, be bought and sold repeatedly, 
and kept for a length of time in a new herd before the da» 
ger of infection is so much as suspected. Inspection a 
animals in transit is, therefore, useless, as is all inspection, 


|except one that is supplemented by a knowledge of th 


soundness of the herd for a number of months continuously 
before the sale. To secure this, the authority must lar 
jurisdiction over both States—that of shipment and thatd 


t. 

¢. Non fatal cases of this disease bear masses of 
dead encysted lung (infecting material) the chest for 
months, or even a year, after they are thought to lar 
recovered. Such cases are either infecting throughout, # 
may become so at moment by the escape of the encysted 
poison; hence the absoiute necessity of a long history d 
every herd from which cattle are brought. But this agai 
demands a control which no single State can maintain 
when the herds in question belong to her neighbor. United 
States authority can alone meet the case. 

d. Again, so long as infected States act independentlyit 
will constantly happen that the owners of infected heris 
will seek to dispose of the sti]! apparently sound animals by 
sending them into the next State. If that State has bee 
— uninfected, and if it has no sanitary e r 
or such cases, the plague is likely to spread widely ere its 
recognized and measures are taken to deal with it. Unde 
United States rule it could be nippedjin the bud, and th 
seller visited with condign punishment. 

against renewed importation of the disease. At present. 
quarantine of foreign cattle is left to State or municipal 


for dealing with it. In keeping with this, a cargo of @ 
Dutch conde 


pade had wished to infect the source of 
cattle traffic, and pollute ail its channels, they could 
have devised a better means of accomplishing their 
Here, cattle from an infected country, ship 
where diseased cattle are constantly being shipped to 
Jand, and on vessels that give no guarantee of ing free a 
infection, are sent over our railroads in common cattle ca 
are unloaded and fed at the common feeding yards, and st 
finally landed about 30 miles from the most active center # 
cattle traffic in the West, and in a large herd from whic 
is making constant sales to al] points of the cou? 
. east, west. If this sort of thing #® 
prereit outlay of New York on this matter mi 
than useless, for the plague she now roots out # 
pains and no small expense must return upon bet 
new direction, and one over which it is imp . 
maintain an effective tine, because 
normous importe—1,000 head and upwards per day- 
equally unfair to the East and ruinow @ 
this matter to the action of the 
in Texas and the We 
most at stake in oe 
t tive’ 
heir para by 
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bear the tax im 


! 


spread to the West, as it 9” 


at arm 


ig 
q 
¥ anded on the New Jersey side, examined and passed 0} 
4 New Jersey State veterinary inspector, and permitted tog 
— on without delay te Aurora, Ill. If those who are respe 
i 
sil 
“g albuminuria. Extreme effects produced by 540 grains, given 
| in six hours, by mistake, to a girl at Kiel, were recovered 
; 2 q from in ten days. Some large doses of salicin and salicylic 
“a 
— of my cases, and some deafness in one, before giving the 
ig salicylates. Symptoms of disease, such as of cerebral rheu 
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- State losses will be far greater in propor- | on a stool which is raised or lowered at will. Two crutches | basin south of the mountain chain separating Saxony from 
must do, and ++ ever be in the cultivated Eastern States. | placed beneath the armpits act as rts, while a back-| Bohemia, and well known for the remarkable pee 


igen thew they “ern states can only be infected if they con- 
agin, rite Wes the plague in the Eastern States, and thus 
an solicit its steady advance. As infection would 
4 to the West, the West can best afford the cost of 
this impossible; but we only ask that they shall bear 
making Mortion as individual States, and that to insure the 


a > therefore the cheapest and most effective 


Tusae is on exhibition at present at the Industrial Ex. 

of the Champs Elysées, at Paris, an interesting col- 

Betion of mechanical gymnastic apparatus which has been 


I} 
| 


Fie. 1. 


and put in successful operation in Sweden, Russia, 
Doctor Zander, and which has sttracted 
moch attention among physicians and hygienists. It con- 
sists of machines for treating the muscles of the ankles, legs, 
and body, reproducing the action of dumb bells for strength- 
ening the wrists, etc. 
mechanisms. The object of the first (Fig. 1), is to develop 
the chest. The patient, if a person may be so styled who is 
perfectly well but yet desires to be also robust, is seen seated 


iii 


| 


if 


ii 


ward and forward and upward and downward motion is 
given by means of a lever arm. The machine represented 
at Fig. 2 is used to induce a peripheral circulation either 
through the hands or feet by submitting them to the suc- 
cessive action of rounded projections placed on a rapidly re- 
volving cylinder, - Fig. 3 represents the seeaienlied pervs, or 
Its motion is such that the body of the rider 
is given an undulatory metion from right to left, up and 
down, backwards and forwards, and vice cersa; a compound 
motion that might aptly be compared to the combin 1" 
and roll of a vessel, but being attended with none of the 
panies the latter. 


rather saddle. 


sickening feeling which 


LIGNITE. 


Tue varieties of brown coal, or lignite, are so unfavor- 
ably viewed by English engineers, in comparison with the 
black bituminous and stone coals with which our country 
is very richly supplied, that their great importance is apt to 
be under-rated amongst us. Throughout the middle and 


| 


springs utilized at Carlsbad, Teplitz, and Marieubad. 

Lignites suffer in comparison with bituminous or true coal 
in two ways—thbey contain water, the evaporation of which 
reduces their calorific power; and, on exposure to weather, 
they break up into small particles, so that they cannot be 
stored. These objections are real and considerable, but not 
fatal. They involve a certain loss, compensated for by re- 
| duced price, and if the material can be supplied at a low 
| cost price, it is perfectly available for all pu of fuel. 
This is well exemplified by the fact that the Bohemian lig- 
nites meet coals from the Newcastle and Durham coal-fields 
carried by sea to Hamburg, and although subject to a rail- 
and water transit of 350 miles, jag so success- 
ful y that even in the year 1878, when English coals were at 
the lowest price, there were 12,200 tons conveyed from the 
Bohemian mines and sold at a profit. 

These lignites were only of value locally till the railway 
system in Central Germany was tolerably complete, but they 
have long been utilized for manufacturing purposes. Seven 
years ago rather more than a million tons were extracted, a 


| WW 


| 


ZANDER’S MECHANICAL GYMNASTICS. 


east of Europe they are practically the only resources avail- 
|able. They are found generally associated with clay in ter- 
| tiary basins, and the thickness of the lignite is often exceed- 
ingly great as compared with that of coal-seams. Deposits 

have been described in Nassau, near the Rhine, in Meinin- 


| parts of Germany. Others occur near Leghorn, in Italy, in 
| Switzerland, and in Eastern Europe; but none have hitherto 
| been worked to any great extent except in a narrow tertiary 


Fre. 2. 


large mee being taken by the numerous manufactu- 
| rers of beetroot sugar and other matters that had risen up in 
Northern Bobemia. In 1878, upwards of four and a quar- 
ter millions of tons were carried to distant markets, over 
nearly sixty lines of railway, to 1,200 stations, in addition 


We represent herewith a few of these | gen, one of the smaller Saxon States, and in some other to the million tons still retained for local use. These figures 


are obtained from a statistical account —— officially 
every year at Teplitz.* According to this statement, the 
coals are carried northwards to Berlin (185 miles) and Stet- 
tin (290 miles), northeastwards to Frankfort-on-the-Oder(110 
miles) and Posen (220 miles), eastwards to Breslau (230 
miles), southeastwards to Vienna (800 miles), southwest- 
wards to Munich (260 miles) and Stuttgart (80 miles, west- 
wards to Cassel (300 miles), and northwestwards to Hanover 
(265 miles) and Hamburg (350 miles). A range of marketso 
widely extended, coupled with the fact that the average an- 
nual increase of production since 1572 has been at the rate 
of more than 25 per cent., proves that this fuel, whatever 
may be its estimation with us, is not to be despised ag a con- 
tribution to the supply requ ired for the numerous towns and 
manufacturing interests of Germany and Austria, and must 
have considerable influence on the pt ss of manufactures 
in that part of a The value of brown coal as fuel is, 
after all, not great! low tbat of bituminous coals theoreti- 
cally, and practically it is more useful) than very good black 
oa in certain cases. In the first place, the proportion of 
ash is small, and the ash produces no clinkers. A fair 
average sample obtained from the crop of the coal some 
ears ago, and analyzed ut the Royal School of Mines, in 
Sempre street, showed— Combustible matter, 79°86; water, 
| 17°18; ash, 3°02; and its calorific power, as determined by 
| Thomson’s calorimeter, was 11°5. In the next place, the 
' coal, even when weathered into very small lumps, will stand 
‘a blast and can be used as smith’s coal. It gives a long 
| flame, and is particularly adapted for boilers, the feeding 
| being very easy, and the ash never troublesome. It takes 
| fire readily, and burns like wood, getting up steam gr 4 
| It isa very useful gas ae ng from 6,000 to 7, 
cubic feet of gas per ton, and leaving by-products of aver- 
age value in quantity and quality, except coke, of which 
there is none. It can even be used for smelting, and is so 
employed in the great mining establishments of Przibram. 
The important question to be considered is the price at 
which it can be sold to profit, and this is determined chiefly 
by the facility and cheapness of extraction. Belonging to « 
comparatively recent geological period, and being from 
the innumerable and irregular disturbances to which, at 
least in England, bituminous cual has been subjected; de- 
posited, too, in thick masses, compared with which coal- 
seams in our country are insignificant, and covered chiefly 
with clay not es water, and rarely more than a 
couple of hundred yards in thickness—all the conditions are 
favorable for cheap production. There are in the corn-field, 
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as now opened, 182 shafts, few of them more than 100 yards 
to the coal, but none of size large enough to lift more than 


50 tons per day, and the whole averaging less than 150 tons | 


rday The field is crossed by several lines of railway 
ut none of the owners of concessions having large capital 


at command, it has been the custom to sell the coal at the | 


pit’s mouth, and to do this with so many small proprietors, 
the competition has of late years been very sharp. The 
present selling price is quoted at 82 marks per truck of 10 
tons (metrical), which is equivalent to a little more than 3s. 
r ton for the best screened coal of large pieces only (draw- 
ng-room coal). Of this kind the proportion raised is about 
65 per cent. The broken pieces sell for 2s, 8d. to 1s, 6d. per 
ton, according to circumstances and size, and the small 
fetches only 6s. for the 10 tons. It is understood that the 
profit averages about 2s. per ton, and as there are no dues or 
royalties to pay, this enables the coalowner and collier— 
generally the same person—to live. Considering that the 
arrangements are very primitive both above and under 
ground, that human labor is used where mechanical contriv- 
ances might well be adopted, and that the coal is obtained 
by blasting, and is thus much wasted, although wedgin 
would be easier and more economical, it would seem p»ssi- 
ble to work much more cheaply, and, by combining agency 
with coal-getting, larger quantities of coal might be sent to 
distant markets, yieldiug a much higher profit. The freight 
charged by the railways is comparatively high in Bohemia, 
but low in Germany. A considerable quantity is sent down 
the Elbe and up the Spree and other tributaries, and it is 
carried by water at very low rates. 


The coal in the Bohemian coal-field is proved by borings 
in various places all over the district. The quantity is ex- 
ceedingly large per acre, and there is every facility offered 
for rapid extraction. There is no fire-damp, and no fear cf 
any, an! hitherto the small amount of choke-damp has been 
even removed by ventilation. There is very little water. It 
would be perfectly easy to sink a pit capable of lifting 1,000 
tons a day, and it could not be difficult to place almost any 
quantity in the various towns already partly supplied. The 
gre ut drawback to the use of this fuel is the impossibility of 

eeping large stores of lump coal, and the quickness with 
which ft falls to pieces from weathering. In other respects 
it is extremely coavenient. It is clean to the touch, and, 
though not free from pyrites in the intervals of bedding and 
near the top of the deposit, is not loaded with sulphur in the 
bulk, and fa many parts is quite free. There are no sfone 
bands, and only bere and there clay partings, in a thickness 
of compact coal which sometimes exceeds 100 feet. It burns 
without disagreeable odor, and is generally used as a house 
coal. Many of the towns of Bohemia are lighted with 
made from this coal. The gas is white and of high illumi- 
nating power, and compares well with the gas made from 
bituminous coal.—Journal of Gas Lighting. 


SLATE FOSSILS. 


** A Hudson River fossil plant in the roofing slate that is asso- 
.ciated with chlorite slate and metamorphic limestone in 
Maryland, adjoining York and Lancaster Counties, Penn- 
— J. P. Lesivy. From a letter to J. D. 
ana, dated Philadelphia, Dec. 6, 1879. 

Professor Lesquereux has just determined Buthotrephis 
on a slab of roofing slate from the quarries on the 
Susquehanna River near the Maryland line. This is a most 
important discovery. Professor Frazer has been studying 
the roofing slate belt and adjoining chlorites for several 
years in connection with his York and Lancaster county 
work. He has never found any traces of organic life, nor 
could hear of any. But he found several curious forms in 
the rocks across the State line in Maryland, one of which 
looked like a flattened Orthoceras. Professor James Hall 


aud Mr. Whitfield were disposed to consider them not! 
They hsve been figured for the American Philo- | 


organic 
sophical Society’s Proceedings and for the Reports of the 
Survey. These are the only fossils ever seen in that region 
to our knowledge. “The slab of B. foliosa is in our museum 
and will be figured. Professor Frazer received it from a 
Presbyterian clergyman, professor in Lincoln University, 
who got it from a miner, with six or seven other larger and 
finer slabs, which he sent to the York Museum, York 
county, in acknowledgment of aid from the citizens to the 
University, There seems to be no doubt that the slabs 
came from the Peachbottom quarries as asserted. 

There are two species of Duthotrephis known in the Tren- 
ton limestone three in the Hudson River slates, one in the 
Clinton. One is reported from the Devonian of Russia. 
Several from the sub-Carboniferous remain unstudied. B. 
foliosa ia characteristic of the Hudson River. It is in the 
upper part of the Hudson River formation, along the foot of 
the Kittatinny or Blue or North Mountain on the Lehigh 
River in Eastern Pennsylvania, that we have our Slatington 
and other roofing slate quarries; and no trap is known in 
the neighborhood, and no reason can be assigned for exces- 
sive metamorphism of structure (not of lithology); but on 
the Maryland line a trap dike many miles long has been fol- 
lowed by Professor Fraver across Lancaster county, passing 
through the celebrated Gap Nickel mine, to and across the 
roofing slate belt of Peachbottom. But this belt is a number 
of miles long, and I can see no important connection 
between the trap at one end of it and its metamorphism. 

Professor Frazer feels sure that the roofing slates are part 
and parcel of the chlorite slate formation which makes such 
a show along the river for miles north of the quarries. But 
the structure is very obscure. To the north of the chlorites, 
a bold double crested anticlinal (of Toquan creek) crosses 
Lancaster and York counties, and is finely exposed upon 
the two banks of the Susquehanna River, bringing up mas- 
sive gneisses, etc., evidently belonging to our Philadelphia 
rocks, to those of the Welsh Mountains west of the Schuyl- 
kill River, and to those of the Highlands of New Jersey and 
New York State. 

The chlorite slates are always, with us, seen in juxtaposi- 
tion with the limestones, which we feel confident are No. 
(‘* Magnesian, Calciferous"); but the structural connec- 
tion is not quite satisfactory yet. Mr. C. E. Hall is disposed 
more and more to look upon them as No, III. (Hudson 
River) metamorphosed, all along the Chester county ‘‘ South 
valley” hill, and across the Schuylkill into Philadelphia and 
toward Trenton. 

Everything points toward non-conformable basins or out- 
lying patches of metamorphosed Silurians in the heart of 
our Azoic country of southern Pennsylvania and Maryland, 
antl this discovery of B. foliosa leaves very narrow room fur 
further doubt on the subject,—Amer, Juwr, of Science, 


| New Gaseous Nebula—Mr. Ranyard read a paper by the 


THE ANTIQUITY OF GLASS. 
Tuexe are few subjects more interesting to the lover of 


the past than the inquiry into the origin of articles of uni- 
versal 

Nothing is known to a certainty regarding the invention 
and early history of glass; but it is su that, as the 
volcanic lavas often cool into stals, the ancients were in- 


duced to imitate them, and so me masters of the art. 
The name “glass” isderived from an old German word, 
signifying to shine or glisten. That the eT ag under- 
stood the manufacture of glass at an early period is proved 
by relics found with mummies more than three thousand 
years old, among which are richly carved vases and urns, 
paintings on glass, and artificial gems, in which ametbysts, 
| emeralds, and other precious stones were imitated so suc- 
cessfully as to deceive the practiced eye. 

The oldest specimen of pure glass bearing anything like a 
| date is a little moulded lion’s head, bearing the name of an 
| Egyptian king of the eleventh dynasty, in the Slade collec- 

tion of the British Museum. That is to say, at a period 

which may be moderately placed asmore than 2,000 years 

B.C., glass was not only made, but made with a skill which 

shows that the art was nothing new. The invention of 

glazing ey with a film or varnish of glass is so old that 

| among the fragments which bear inscriptions of the early 
ptian monarchy are beads possibly of the first dynasty. 

OF later glass there are numerous examples, such as a bead 

found at Thebes, which has the name of Queen Hatasoo or 

Hashep, of the eighteenth dynasty. Of the same period are 

vases and goblets and many ents. It cannot be 

doubted that the story prepared by Pliny, which assigns the 
credit of the invention to the Pheenicians, is so far true that 
these adventurous merchants brought specimens to other 
countries from Egypt. Dr. Schliemann found disks of glass 
in the excavations of Mycene, though Homer does not men- 
tion it as a substance known to him. That the modern art 


of the glass blower was known long before is certain from | 


representations among the pictures on the walls of a tomb 
at Beni Hassan, of the twelfth Egyptian dynasty; but a 
much older picture, which probably represented the same 
manufacture, is among the half obliterated scenes in a 
chamber of the tomb of Thy, at Sakkara, and dates from the 
time of the fifth dynasty, a time so remote that it is not 

ible in spite of the assiduous researches of many Egypto- 
ans to give it a date in years. 

‘or many years, in ancient times, glass was applied to or- 
namental purposes only, and much ingenuity and skill were 
| exercised to find substitutes for the useful purposes to which 
| we now employ it. For windows, the inhabitants of East- 

ern countries used linen or paper rendered transparent by 
| being soaked in oil; the Chinese shaved horn, split oyster 
shells; the wealthy Roman, thin sheets of agate or mica. 
Among the Esquimaux of our day large blocks of ice are 
inserted in their snow huts to admit the light. In the fourth 
century glazed windows were introduced into houses, and 
justly considered a great luxury. Before the invention of 
glass mirrors, plates of highly polished metal were used, 
specimens of which are still preserved in many families as 


heirlooms. The rich wines of antiquity were kept in 
| pouches, and quaffed from the horns of animals or rough 
| stone cups. 


| As the art of glass making became more generally under- 
| , it was applied to useful articles, and these rude uten- 
sils gradually disappeared. In a liquid state, glass can be 
blown or wrought into almost any form orshape, from land- 
scapes inc! in paper weights to dresses composed of 
threads as fine as the spider’s web. Without the aid of glass 
the investigations of science could not have been pursued— 
as the telescope, microscope, and all other optical instru- 
ments, as well asthe thermometer and barometer, depend 
entirely upon it for their various uses, To no other inven- 
tion are we more indebted both for luxury and utility than 


glass. 


ROYAL ASTRONOMICAL SOCIETY. 


Tue December meeting was held at the society’s rooms, 
Burlington House, on the 12th, Lord Lindsay, M.P., presi- 
dent, in the chair. 


Rev. T. W. Webb, on “A New Gaseous Nebula in Cyg- 


“steel disk made from the band of watch, but he 
ferred the accuracy of the measure that could be maqaumm 
the dark glass screen. 


The Red Spot on Jupiter.—Leord Lindsay read 
the spectrum of the red now visible on Tupicen 
examining the m of Jupiter with the Grubb spam 
scope on bis 15 in. achromatic, Dr reported tie 
about 100 solar lines were visible, the three magnesium 
being beautifully separated. A dark band was seeg 
sponding to the place of the belts running from the extrem 
edge to between F and 
estimated as corresponding to wave length mag 
With the slit of the spectroscope parallel to the Dele & 
of obscuration was seen, corresponding to the detaches 
spot, to which so many observers had recently called aay 
tion. The band of obscuration seemed to be more rest 
| to the region of the spectrum, near } and F, than in theme 
| vious observation. 
Mr. Christie mentioned that Mr. Maunder had gigs 
served the spectrum of the red spot, but had not beem 
to detect = more than the obscuration of the whole 
spectrum. He had satisfied himself that there were nggam 
responding bright lines. 
| Captain Noble mentioned that the crimson color fam 
spot was most oo early in the evening while theregms 
still twilight. Later in the evening it appeared to higas 
| tone down into a brown. 
| Mr. Ranyard read a letter from Father Perry, 
attention to the fact that on the evening of the 7th i 
the third satellite of Jupiter appeared to him much feist 
than usual, and it was su ted that the light of this aaa 
lite — possibly be variable. 
| Mr Common showed a photograph of Jupiter with ME 
satellites, in which he pointed out that the first satellite 
peared very much fainter than the second and third, am 
| very nearly equal to the fourth, which certainly does am 
correspond to the ordinary estimates made of their bright 
ness, 


THE CITY OF PARIS. 


From statistics just Fe nape it appears that there am 
| about 75,000 houses in is, exclusive of public buildi 

| Their total value is estimated at twenty-three millions gies 
|ing. The superficies of the capital is put down at G5 
‘acres. There are 600.000 yards of sewers. The populatim 
| numbers one million nine hundred and ninety thousand, @ 
| about 100 inhabitants per acre. 
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nus,” which was discovered on the 19th of November b 

Mr. Webb, with his 9 1-3 silver-on-glass mirror by With. It 
appeared as a bluish star of the 9th magnitude, when looked 
at with a power of 50; but when observed with a higher 
| power it appeared as a nebulous disk surrounded by a feeble 
glow about 4° in diameter. I¢ was probably one of the 
smallest planetary nebule in the heavens. Lord Lindsay, | 
at Dun Echt, had identified it as No. 4004 of Argelander’s | 
zone, + 41. According to the; description of Dr. Cope-| 
land, it is not round, and has asbarp nucleus near the 
north preceding edge, and when examined with the spec- | 
troscope, shows three lines et ge very nearly with 

the ordinary gaseous lines of nebule. wing to its small 

size, these lines are very easily seen with a McClean spec- 

troscope or an ordinary prism spectroscope. 

Lord Lindsay read two letters from Dr. Winnecke, of 
Strasburg, referring to this nebula. He stated that he had 
examined it with the orbit-sweeper of the Strasburg Ob- 
servatory, and that it looked like a star of the 8th magni-| 
tude seen out of focus when the object-glass is improperly 
centered. It was oblong in the direction of position angle 
136°, the greatest diameter being 5°5", and the least 4°9°; 
the spectrum of the nucleus appeared to be continuous. 

Mr. Knott had also examin 
to correspond in brightness to a star of the 85 magnitude, 
which is the magnitude assigned b —— to 4004 of 
zone + 41, so that it would appear is no evidence 
as yet of variability. 


Satellites of Mars.—Mr. Common was called upon to read 
a paper on observations made with his 37 in. reflector, of 
the satellites of Mars. Desmos was seen on two evenings in 
September, two evenings in October, and several evenings 
in November. Phobos had also been observed on several 
evenings, and a good serics of measurements of the position, 
angles, and distances of the satellites had been made. 
De-mos appeared to be slightly blue; at the time of the last 
opposition he had thought it was red, and had compared its 
color to the redder parts of the et. Bright moonlight 


peared to make no difference im the visibility of the satel- 


ap 

lites. He had adopted a method s ed by Mr. Christie, 
of diminishing the light of the planet by a dark glass ex- 
tending across half the field of a negative eyepiece; th 


this the body of the planet could be seen with its light much 

diminished, and it enabled him’ to make much better esti 

mates of the position oe than formerly; his former esti- | 
iding the behind a small 


‘mates bad been made by 


the nebula, and estimated it 
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